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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Washinffton^  I).  C,  August  18 j  1900, 
Sir:  I  have  the  honor  to  transmit  herewith  a  report  of  the 
operations  of  the  United  States  Geological  Survey  for  the  year 
ending  June  30,  1900. 

In  this  connection  permit  me  to  thank  you  for  tlie  continued 
active  and  helpful  interest  you  have  manifested  in  the  work  of 
the  Survey. 

I  am,  with  respect, 

Your  obedient  servant. 

Director, 
Hon.  E.  A.  Hitchcock, 

Secretary  of'  the  Interior, 
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TWENTY-FIRST  ANNUAL  REPORT  OF  THE  UNITED 

STATES  GEOLOGICAL  SURVEY. 


Charles  D.  Walcott,  Director. 


INTRODUCTION. 

The  work  of  the  Geological  Survey  during  the  fiscal  year 
1899-1900  was  mainly  a  continuation  of  that  of  previous  years, 
described  in  former  reports.  The  same  organization  was  main- 
tained (see  p.  61)  and  in  a  general  way  similar  results  were 
reached,  which  added  materially  to  the  sum  of  geologic  and 
geographic  knowledge.  The  detailed  record  of  accomplish- 
ment, both  in  field  and  in  office,  will  be  found  on  later  pages 
under  the  heading  **Work  of  the  year"  (p.  65).  In  this  intro- 
duction a  few  subjects  of  special  interest  will  receive  consider- 
ation. 

FOREST   RESERVES. 

The  survey  of  the  forest  reserves  has  advanced  as  rapidly  as 
possible  during  the  short  periods  of  time  in  which  such  work 
could  be  carried  on  in  these  mountainous  regions.  In  connec- 
tion with  the  preparation  of  a  topographic  map,  which  is 
preliminary  to  a  forestry  map,  21,540  square  miles  have  been 
surveyed  within  the  reserves,  and  10,759  square  miles  in  areas 
immediately  adjacent  to  the  reserves,  which  may  at  some  fiiture 
time  be  included  within  them,  or  to  which  they  are  tributary, 
providing  timber  or  water  supply.  The  area  triangulated 
within  and  adjacent  to  the  reserves  to  date  is  47,867  miles. 
As  most  of  the  reserves  were  practically  a  wilderness  in  which 
no  land  lines  or  astronomic  or  triangulation  points  had  been 
established,  it  was  necessary  to  begin  the  mapping  by  provid- 
ing a  thorough  system  of  triangulation.  The  following  is  a 
statement  of  the  work  done  in  surveying  and   marking  the 

boundaries  and  in  the  topographic  mapping  of  the  areas. 
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Progress  of  Topographic  and  Boundary- Line  Surveys. 

CALIFORNIA   RESERVES. 

Sati  Gabriel  Timber-Land  Reserve. — The  triangulation  of  this 
reserve  has  been  completed,  and  two-thirds  of  the  area  has 
been  mapped.  In  addition,  about  400  square  miles  have  been 
mapped  in  forested  areas  adjacent  to  the  reserve.  Of  land 
surveys,  49  miles  of  section  lines  have  been  run  and  4  miles 
retraced. 

Sierra  Reserve. — About  1,000  miles  of  this  reserve  have  been 
triangulated  and  75  square  miles  mapped.  Adjacent  to  the 
reserve,  5  miles  of  township  lines,  2  miles  of  section  lines,  and 
1  mile  of  retracement  have  been  run. 

San  Bernardino  Reserve. — This  reserve  has  been  entirely  tri- 
angulated and  surveyed,  and,  in  addition,  about  470  miles  of 
adjacent  area  have  been  mapped. 

Trahnco  Canyon  Reserve. — The  entire  area  included  in  this 
reserve  has  been  mapped. 

San  Jacinto  Reserve. — Nearly  one-half  of  this  reserve  has  been 
mapped  and  also  500  miles  of  adjacent  territory. 

Pine  Mountain  and  Zaca  Lake  Reserve. — About  100  miles  have 
been  triangulated,  and  10  square  miles  have  been  mapped. 

BITTERROOT   RESERVE,  MONTANA-IDAHO. 

The  entire  area  of  this  reserve  has  been  triangulated,  and 
there  have  been  mapped  about  500  square  miles  within  the 
limits  of  the  reserve  and  500  square  miles  adjacent  to  it.  Of 
land  lines  there  have  been  surveyed  linear  miles  as  follows: 
Standard  lines,  21;  township  lines,  42;  section  lines,  21; 
retracement,  2;  meander,  G.  Reconnaissance  maps  of  the 
entire  area  have  been  prepared. 

PRIEST    RIVER   RESERVE,  IDAHO. 

About  one-half  of  this  reserve  has  been  triangulated  and 
one-fourth  mapped.  In  addition,  about  750  miles  of  adjacent 
territory  have  been  mapped.  Of  land  lines,  30  miles  of  stand- 
ard and  24  miles  of  township  lines  have  been  surveyed.  Recon- 
naissance maps  of  the  entire  area  have  been  prepared. 
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CASCADE   RANGE    RESERVE,  OREGOX. 

Twenty-eight  miles  of  subdivisional  surveys  have  been  run 
in  a  township  adjacent  to  this  reserve. 

WASHINGTON   RESERVES. 

Washington  Reserve. — Somewhat  over  one-half  of  this  reserve 
has  been  triangulated  and  about  one-third  has  been  topograph- 
ically mapped.  In  addition,  about  3,500  square  miles  have 
been  mapped  in  territory  immediately  adjacent.  Reconnais- 
sance maps  of  the  entire  area  have  been  completed. 

Olympic  Reserve, — No  triangulation  or  detailed  topographic 
work  has  been  executed  within  the  limits  of  this  reserve.  A 
reconnaissance  map  of  three-fourths  of  the  reserv^e  has  been 
made. 

Mount  Rainier  Reserve, — More  than  one-half  of  the  area  of 
this  reserve  has  been  triangulated  and  about  150  square  miles 
have  been  topographically  mapped.  In  addition,  there  has 
been  mapped  an  area  of  nearly  2,000  miles  adjacent  to  the 
reserve.  A  reconnaissance  map  of  the  entire  reserve  has  been 
prepared. 

BLACK   HILLS   FOREST  RESERVE,  SOLTH   DAKOTA-WYOMING. 

The  topographic  and  land-classification  maps  of  this  reserve 
have  been  completed;  1,893  square  miles  within  the  reserve 
and  832  square  miles  adjoining  have  been  surveyed,  making  a 
total  of  2,725  square  miles  on  account  of  forestry  appro])ria- 
tion.  Of  land  lines,  118  miles  of  standard  and  township  lines 
have  been  surveyed  and  43  miles  of  resurveys  or  retracements, 
a  total  of  161  miles;  and  1,304  miles  of  subdivisional  surveys 
have  been  run.  These  include  surveys  in  40  townships.  In 
addition  to  this,  217  miles  of  the  reserve  boundarv  line, 
including  the  Deadwood  Exemption,  have  been  surveyed  and 
marked  by  special  iron  posts,  leaving  23  miles  of  line  in  Wyo- 
ming still  to  be  marked. 

BIGHORN   FOREST   RESERVE,  WYOMING. 

The  topogra])hic  and  land-classification  maps  have  been 
completed.     There   have   been   surveyed  within  the  reserve 
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1,762  and  of  adjoining  land  638  square  miles,  making  a  total  of 
2,400  square  miles.  No  land-survey  work  has  been  attempted 
for  this  reserve. 

TETON  RESERVE,  WYOMING. 

The  topographic  and  land-classification  maps  have  been  com- 
pleted. There  have  been  surveyed  1,296  square  miles  within 
the  reserve  and  496  square  miles  adjoining  it,  making  a  total 
of  1,790  square  miles.  For  this  and  the  Bighorn  Reserve  and 
the  Yellowstone  Park  Timber  Reserve  an  area  of  about  12,000 
square  miles  has  been  covered  by  triangulation,  the  three 
reserves  being  connected  thereby. 


UINTA   RESERVE,  UTAH. 


The  entire  reserve  and  considerable  of  the  surrounding  area 
have  been  covered  by  triangulation,  the  total  area  completed 
being  approximately  5,000  square  miles.  Topographic  and 
land-classification  maps  have  been  completed  for  125  square 
miles  within  the  reserve  and  for  675  miles  adjoining  the  reserve, 
making  a  total  of  800  square  miles. 

LEWIS  AND  CLARKE  RESERVE,  MONTANA. 

A  reconnaissance  topographic  timber  plat  has  been  made 
for  the  whole  reserve,  including  an  area  of  4,570  square  miles. 
Reconnaissance  for  triangulation  has  been  extended  over  about 
3,000  square  miles.  No  detailed  topographic  sketching  has  been 
undertaken  as  yet.  Land-survey  work  has  been  carried  on  in 
four  townships,  for  which  31  square  miles  of  exterior  or  stand- 
ard lines,  including  6  miles  of  retracements,  and  104  miles  of 
subdivisional  lines  have  been  run. 

FLATHEAD  RESERVE,  MONTANA. 

Triangulation  has  been  completed  for  about  1,200  square 
miles  within  or  adjoining  this  reserve.  No  detailed  topography 
has  as  yet  been  undertaken. 

SUMMARY. 

Thus,  out  of  an  area  of  71,697  square  miles,  21,540  square 
miles  have  been  surveyed  and  mapped,  and  in  addition  10,759 
square  miles  outside  of  but  adjacent  to  the  reserves;  and  of 
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the  boundary  lines  of  the  reserves  2,052  miles  have  been  run. 
The  results  are  shown  in  the  following  table : 

Areas  offoreM  reserves  and  areas  msne^fed  by  United  Slates  Geological  Survey  to  March,  1900. 


State  or  Territory. 

• 

Reservation. 

Total 
area. 

Area 
triangu- 
lated 
within 
and  ad- 
jacent to 
reserve. 

Area 

surveyed 

within 

reserve. 

Area 
surveyed 
adjacent 
to  re- 
serve. 

Land 

lines 

surveyed. 

Ariiona 

Grand  Canvon 

Sq.mUu. 
2,893 

Sq.mUM. 

Sq.milea. 

2,893 

1,52% 

1,000 

16 

615 

75 

1,152 

172 

900 

480 

10 

Sq.  miles. 

Lin.mUe8. 

San  Francisco,  w^ 

1,524 

2,64a 

16 

868 
6,400 
I,ld2 

172 
1.080 
1,162 
2,570 

1,872 

Black  Mesa 

Prescott 

Sftii Oabri e) r,---  

868 
1.000 
l,ld2 

172 

400 

53 

8 

Colorado 

gierra 

San  Bernardino 

Trabuco  Canyon 

470 

San  Jacinto 

1,152 
100 

600 

Pine     Mountain    and 
Zaca  Lake. 

White  River  Plateau . . . 

Pikes  Peak 

288 

280 

1,068 

1,341 

6,480 

288 
242 
489 

Plum  Creek 

••  South  Platte 

1 

1 
1 

Battlement  Mesa 

^ 

1 

Idaho  and  Mon- 

Bittenoot  

6,480 

600 

260 
63 

600 
750 

92 
54 

tana. 
Idaho  and  Wash- 

Priest River 

1,008 

63 

2,160 

4,572 

674 

1,600 

ington. 
Montana 

Gallatin 

,  Flathead 

1,200 
3,000 

Lewis  and  Clarke 

Pecos  River 

135 

New  Mexico 

470 

Gila  River 

8,636 

222 

7,020 

Oregon 

Bull  Run 

Cascade  Range 

1,200 

29 

1,893 

125 

28 

Ashland 

29 
1.893 

••*••"••"• 

. 

South  Dakota  and 

Black  Hills 

icta 

832 
676 

1,682 

Wyoming. 
Utah 

Uinta 

1,368  ,       8,000 

106  1        1,243 

5,616        11.000 

Fish  Lake 

Washington 

Washington 

2,000 

3,600 

Olympic 

3,420 
3,168 

.Mount  Rainier 

2.000 

160 
1,936 
1,762 
1,296 

2,000 

Wyoming 

Yellowstone 

1,936 

Bighorn 

1,762 
1,296 

12.000 

638 
494 

Teton 

Total 

47,867 

71,697 

21,540 

10,759 

2.052 

Examination  of  Timber. 


The  examination  of  the  timber  upon  the  reserves  with  a 
view  to  learning  its  amount,  distribution,  character,  and  its 
value  for  various  purposes,  together  with  the  study  of  the 
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best  methods  of  administration  in  the  present  and  future  inter- 
ests of  the  people,  has  been  advanced  in  the  several  reserves 
as  follows: 

Black  Hills  Reserve^  South  Dakota. — Area  1,893  square  miles; 
examination  completed  and  report  published. 

Bighorn  Reserve^  Wyoming, — Area  1,762  square  miles;  exam- 
ination completed  and  report  published. 

Teton  Reserve^  Wyoming, — Area  1,296  square  miles;  exami- 
nation completed  and  report  published. 

Yellotvstone  Park  Reserve^  Wyoming.— TYi^i  portion  of  this 
reserve  lying  south  of  the  Yellowstone  National  Park,  com- 
prising an  area  of  about  500  square  miles,  has  been  examined 
and  reported  upon  and  the  report  has  been  published. 

Flathead  Reserve^  Montana.— Area.  2,160  square  miles;  exam- 
ined, report  prepared  and  published. 

Letvis  and  Clarke  Reserve,  Montana. — Area4,572  square  miles; 
examined,  report  prepared,  now  in  manuscript. 

Bitterroot  Reserve,  Idaho-Montana. — Area  6,480  square  miles; 
examined,  report  prepared  and  published. 

Priest  River  Reserve,  Idaho- Washington. — Area  1,008  square 
miles;  examined  and  report  published. 

Washington  Reserve,  Washington. — Area  5,616  square  miles; 
examined,  report  prepared  and  published. 

Olympic  Reserve,  Washington. — Area  3,420  square  miles; 
two-thirds  of  area  examined,  report  prepared  and  in  manuscript. 

Mount  Rainier  Reserve,  Washington. — Area,  including  Mount 
Rainier  National  Park,  3,492  square  miles;  examined,  report 
prepared  and  now  in  manuscript. 

Cascade  Reserve,  Oregon.— Area  7,020  square  miles.  The 
southern  portion  of  this  reserve,  together. with  adjacent  terri- 
tory, embracing  some  8,000  square  miles,  has  been  examined 
and  the  report  has  been  prepared  and  is  in  manuscript. 

Ashlayid  Reserve,  Oregon — Area  29  square  miles;  examined, 
report  prepared  and  now  in  manuscript. 

Pikes  Peak  Reserve,  Colorado. — Area  288  square  miles;  exam- 
ined, report  prepared  and  published. 

Plum  Creek  Reserve,  Colorado. — Area  280  square  miles;  exam- 
ined, report  prepared  and  published. 
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South  Platte  Reserve,  Colorado, — Area  1,068  square  miles; 
examined,  report  prepared  and  published. 

White  River  Plateau  Timber-Land  Reserve^  Colorado. — Area 
1,872  square  miles;  examined,  report  prepared  and  published. 

Battlement  Mesa  Reserve^  Colorado. — Area  1,341  square  miles; 
examined,  report  prepared  and  published. 

Stanislaus  Reserve,  CaUfornia. — Area  1,080  square  miles; 
examined,  report  prepared  and  now  in  manuscript. 

Yosemite  National  Park. — Area  1,512  square  miles;  examined, 
report  prepared,  in  manuscript. 

San  Jacinto  Reserve,  California. — Area  1,152  square  miles; 
examined,  report  prepared  and  published. 

San  Bernardino  Reserve,  CaUfornia. — Area  1,152  square  miles; 
examined,  report  prepared  and  published. 

San  Gabriel  Reserve,  California. — Area  868  square  miles; 
examined,  report  prepared  and  published. 

The  total  area  of  lands  reserved  under  the  forest  reserve 
act,  together  with  the  Mount  Rainier  and  Yosemite  National 
Parks,  is  approximately  72,800  square  miles.  Of  this  area, 
examinations  have  been  made  of  42,200  square  miles,  as 
appears  from  the  above,  leaving  as  the  area  not  yet  examined 
30,600  square  miles.  In  other  words,  examinations  have  been 
made  of  58  per  cent  of  the  total  area.  Besides  this,  examina- 
tions have  been  made  of  many  and  large  areas  adjacent  to  the 
reserves,  with  a  view  to  their  possible  inclusion  in  the  reserved 
areas. 

ALASKA. 

The  exploration  in  Alaska  as  outlined  in  the  last  report  was 
carried  forward  successfully,  the  surveys  being  completed  with- 
out any  serious  accident.  A  detailed  report  of  the  operations 
will  be  found  on  pages  145-149. 

In  the  latter  part  of  April,  1900,  four  parties  left  for  Alaska. 
The  first  received  instructions  to  proceed  to  the  Chitina  River 
region  of  the  Copper  River  district.  Reports  from  the  officers  of 
the  Geological  Survey  and  the  military  surveying  parties,  as 
well  as  from  private  sources,  indicate  the  existence  of  a  probably 
important  copper  district  on  the  tributary  of  Copper  River 
near  the  Chitina,  south  of  the  Wrangell  Alps,  and  also  on  the 
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headwaters  of  the  Copper  and  Nabesna  rivers  north  of  that 
mountain  range. 

The  most  important  work  to  be  done  in  Alaska  was  the 
detailed  topographic  and  geologic  survey  of  the  Cape  Nome 
district  and  its  extensions  in  Seward  Peninsula.  Surveys  were 
planned,  according  to  the  best  information  available,  to  define 
the  extent  of  the  gold-bearing  area  in  the  southern  portion  of 
Seward  Peninsula  between  Cape  Nome  and  Fish  River,  an  area 
between  3,000  and  4,000  square  miles  in  extent.  For  this  sur- 
vey one  topographic  and  one  geologic  party  were  organized. 

The  fourth  party  was  organized  to  make  a  reconnaissance 
of  the  extension  of  the  Nome  gold  belt  and  to  survey  the  north- 
eastern portion  of  Seward  Peninsula,  returning  across  the  neck 
of  the  peninsula  by  Buckland  River  to  Norton  Bay. 

Preparations  for  exploration  in  1901  were  also  made  by 
establishing  a  supply  camp  at  the  mouth  of  Allen  River. 
The  proposed  route  of  the  party  is  via  the  Allen  to  the 
divide  at  which  it  heads,  thence  to  streams  flowing  north  to 
the  Arctic  Ocean,  down  some  such  stream  to  the  Arctic, 
and  along  the  coast  westward  and  southward  until  the  l)arty 
shall  be  picked  up.  It  is  necessary  to  provide  a  year  in 
advance  for  such  an  expedition,  because  it  is  impracticable  for 
a  party  loaded  with  supplies  for  a  season's  work  to  leave  Wash- 
ington and  reach  the  Upper  Koyukuk  sufficiently  early  in  the 
season  to  be  assured  of  adequate  results,  with  certainty  of 
escape  in  the  autumn. 

HYDROGRAPHIC  WORK. 

The  demand  from  all  sections  of  the  country  for  an  increase 
of  the  hydrographic  work  of  the  Survey  resulted  in  an  increase 
in  the  appropriation  for  the  fiscal  year  1900-1901.  This 
demand  comes  not  only  from  the  arid  and  semiarid  regions  of 
the  West,  where  water  is  the  all-important  factor  in  the  devel- 
opment of  the  intermontane  States,  but  also  from  the  Appa- 
lachian and  New  England  regions,  where  the  subject  of  wat(3r 
power  is  of  gi'eat  importance,  and  from  the  Mississippi  Valley 
and  Grulf  States,  where  a  supply  of  pure  water  for  domestic 
use  is  of  the  greatest  importance  to  the  health  and  prosperity 
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of  the  people.  If  the  numerous  applications  and  requests  for 
hydrographic  work  are  to  be  coinj)lied  with  even  passably,  a 
large  increase  in  the  appropriation  will  be  necessary  for  the 
fiscal  year  1902. 

REORGANIZATION  OP  GEOLOGIC  BRANCH. 

In  view  of  the  increase  of  appropriations  for  the  fiscal  year 
1900-1901,  a  reorganization  of  the  Geologic  Branch  seemed 
advisable.  The  new  organization  was  approved  by  the  Secre- 
tary of  the  Interior,  and  went  into  eifect  July  1,  1900.  As 
the  change  was  conceived,  considered,  and  made  within  the 
year  to  which  this  report  pertains,  an  outline  thereof  seems  not 
inappropriate  in  this  place. 

In  the  early  organization  of  the  Survey  administrative 
regulation  and  scientific  direction  of  geologic  work  were  united 
in  chiefs  of  large  geographic  divisions,  of  which  the  Atlantic 
Coast  division,  the  Appalachian  di\nsion,  and  the  California 
division  were  examples.  The  geologist  in  charge  of  sucli  a 
division  had,  under  the  Director,  entire  control  of  the  adminis- 
trative as  well  as  of  the  scientific  work  within  his  province. 
His  assistants  reported  to  him,  and  not,  as  a  rule,  immediately 
to  the  Director.  In  the  eleventh  year  of  the  Survey's  liistory 
Mr.  G.  K.  Gilbert  was  appointed  chief  geologist,  and  on  his 
withdrawal  from  administrative  duties,  three  years  later,  Mr. 
C.  D.  Walcott  was  made  geologist  in  charge.  After  fifteen 
years'  trial  the  system  of  geographic  provinces  was  abolished 
(in  1893),  because  it  was  found  to  involve  excessive  cost  of 
administration.  Furthermore,  the  purview  of  the  geologist  in 
charge  being  officially  no  broader  than  that  of  the  geologists 
under  liis  direction,  their  fields  of  scientific  work  were  prac- 
tically coincident,  and  any  distinction  as  to  tlie  subjects  wliicli 
either  might  treat  scientifically  was  necessarily  along  artificial 
and  debatable  lines.  That  these  conditions  did  not  lead  to 
serious  differences  of  purpose  was  due  to  the  broad-mindedness 
of  the  geologists  placed  in  charge. 

Upon  the  abolition  of  geographic  provinces  a  tentative  organ- 
ization by  ])arties  was  established.  Under  this  arrangement, 
followed  since  1893,  each  geologist  reported  to  the  Director, 
both  administratively  and  scientifically.     This  threw  upon  the 
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Director  the  immediate  responsibility  for  the  coordination  of 
diverse  views  upon  scientific  questions,  as  well  as  for  the  adjust- 
ment and  approval  of  plans  of  operation.  With  the  develop- 
ment of  the  Survey  the  burdens  of  the  Directorship  became 
more  varied  and  onerous,  and  an  assistant  was  appointed  to 
relieve  him  of  routine  details  in  the  Geologic  Branch.  This 
assistant  was  also  instructed  to  exercise  such  supervision  as 
might  be  possible  over  the  field  and  office  work  in  general, 
to  promote  agreements  on  controverted  questions  before  publi- 
cation, and  to  prevent  the  overlapping  of  the  work  of  different 
parties. 

Under  this  arrangement  there  arose  the  necessity  for  occa- 
sional and  temporary  appointment  of  a  specialist  in  one  branch 
of  geology  or  another,  whose  duty  it  was  to  bring  together  in 
the  field  geologists  having  diverse  views,  and  through  investi- 
gation and  discussion  to  establish  unity  of  opinion  upon  the 
basis  of  facts.  Perhaps  the  most  important  service  of  this  char- 
acter has  been  rendered  by  Prof  C.  R.  Van  Hise  in  connection 
with  the  extremely  difficult  problems  of  the  metamorphic  rocks 
of  eastern  United  States.  Other  specialists  have  had  charge 
of  other  subjects  in  more  or  less  restricted  provinces.  For 
example,  Prof  T.  C.  Chamberlin  has  directed  the  study  of  the 
glaciated  regions;  Mr.  S.  F.  Emmons  has  had  supervision  of 
the  investigations  of  metalliferous  deposits  in  the  Rocky  Moun- 
tain region;  and  in  paleontology  grand  divisions  have  been 
assigned  to  specialists  particularly  qualified  to  treat  them 
broadly.  This  practice  led  to  the  suggestion  of  a  reorganiza- 
tion which  would  meet  the  growing  need  of  closer  and  perma- 
nent supervision  in  scientific  lines.  After  careful  consideration 
the  Geologic  Branch  was  subdivided  and  each  division  placed 
in  charge  of  a  specialist,  as  follows: 

Division  of  Areal  Geology. 
(Stratigraphy,  structure,  and  pre-Pleistocene  physiography. ) 

BAILEY   WILLIS,  GEOLOGIST  IN  CHARGE. 

Divisions  immediately  cooperating:  Paleontology;  Pleistocene  Geology,  in  relation 
to  areal  distribution;  pre-Cambrian  and  Metamorphic  Geology,  in  relation  to  areal 
distribution;  Hydrography,  in  relation  to  stratigraphic  and  areal  distribution  of 
undei^ound  waters;  Economic  Geology,  in  relation  to  areal  distribution  of  mineral 
deposits. 
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Division  of  Pleistocene  Geology. 
(Glacial  and  non{?lacial  formations  and  Pleistocene  physiography.) 

T.  C.  CHAM  BERLIN,  GBOLOGI8T   IN   CHARGE. 

Divisions  immediately  cooperating:  Areal  Geology;  Economic  Geology;  Paleon- 
tology; Hydrography. 

Division  of  Paleontology. 
(Executive  administration  of  relations  of  the  division. ) 

T.  W.  STANTON,  PALEONTOLOGIST   IN   CHARGE. 

Divisions  immediately  cooperating:  Areal  Geology;  Pleistocene  Geology. 

Division  of  Pre-Cambrian  and  Metamorphic  Geology. 

(Structure,  metamorphism,  and  genesis  of  crystalline  schists  and  associated  nx'ks, 

including  the  metamorphic  iron  ores. ) 

C.  R.  VAN   RISE,  GEOLOGIST  IN   CHARGE. 

Divisions  immediately  cooperating:  Areal  Geology;  Ekx)nomic  Geology. 

Division  of  Mining  and  Mineral  Resources. 
(Distribution  and  production  of  economic  minerals.) 

D.  T.  DAY,  GEOLOGIST   IN   CHARGE. 

Divisions  immediately  cooperating:  Economic  Geology;  Hydrography. 

Division  of  Economic  Geology. 

S.  F.  EMMONS,  GEOLOGIST  IN  CHARGE  OF  SECTION  OF  METALLIFEROUS  ORES. 

C.    W.     HAYES,    GEOLOGIST     IN    CHARGE  OF    SECTION    OF    NON METALLIFEROUS    ECONOMIC 

DEPOSITS  AND   NONMETTAMORPHIC   IRON  ORBS,  BAUXITE,  ETC. 

Divisions  immediately  cooperating:  Areal  Geology;  Pleistocene  Geology;  Pre-Oam- 
brian  and  Metamorphic  Geology;  Mineral  Resources;  Hydrography. 

Division  of  Physical  and  Chemical  Research. 

GEORGE   F.  BECKER,  GEOLOGIST   IN   CHARGE. 

The  field  of  supervision  of  each  geologist  in  charge  is  coex- 
tensive with  the  work  of  the  Geological  Survey,  and  relates 
to  all  parties  engaged  in  work  connected  with  his  special  sub- 
ject. His  assistance  in  field  or  office  work  may  appropriately 
be  offered  or  invited.  His  opinion  should  be  considered  au- 
thoritative in  subjects  under  his  supervision,  and  his  approval 
of  any  report  may  be  required.  This  authority,  however,  is 
restricted  to  the  scientific  aspects  of  the  work.  Administrative 
direction  remains,  as  heretofore,  in  the  hands  of  the  Director, 
who  will  authorize  the  execution  of  plans  of  operations  after 
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full  consideration  and  conference  upon  estimates  submitted  by 
geologists  in  charge  of .  parties. 

Under  the  new  organization  every  geologist  is  at  liberty  to 
make  full  use  of  the  facts  which  he  observes  within  his  field  of 
operations,  the  geologist  in  charge  of  any  particular  subject 
to  be  duly  credited  with  the  supervision  he  may  have  exercised. 
For  the  geologists  in  charge  the  plan  affords  an  opportunity  to 
study  a  special  subject  in  all  its  aspects  throughout  the  field  of 
operations  of  the  Survey,  either  directly  by  personal  observa- 
tion or  indirectly  by  conference  with  associates. 

DIVISION  OF  MINES   AND  MINING. 

In  the  Twentieth  Annual  Report  of  the  Survey  reference 
was  made  to  the  establishment  of  a  Division  of  Mines  and 
Mining.  During  the  year  advance  was  made  in  the  develop- 
ment of  economic  work,  and  an  organization  has  been  effected 
which  gives  to  all  intents  and  purposes  a  Division  of  Mines 
and  Mining,  but  it  is  not  yet  established  b}'  statute. 

A  brief  outline  of  the  work  of  the  Survey  in  relation  to  the 
mineral  resources  of  the  United  States  will  show  what  has 
been  accomplished  during  the  first  twenty  years  of  its  existence. 

Work  of  the  Survey  in  Relation  to  Mineral  Resources. 

The  organic  law  of  the  Geological  Survey  provides  that  its 
Director  *' shall  have  the  direction  of  the  geological  survey, 
and  the  classification  of  the  public  lands,  and  examination  of 
the  geological  structure,  mineral  resources,  and  products  of  the 
national  domain." 

Under  these  broad  general  provisions,  the  first  Director, 
Clarence  King,  laid  out  a  comprehensive  plan  of  operations  in 
the  States  west  of  the  one  hundred  and  second  meridian.  Of 
this  he  said:^ 

There  can  hardly  be  two  opinions  on  the  desirableness  of  immediately 
working  out  such  problems  in  these  great  districts  which,  in  their  past 
and  present  history,  offer  examples  of  instructive  geological  structure 
and  great  bullion-yield,  and  which  have  required  of  mining  men  special 
mechanical  skill  and  large  outlay  of  capital.  Proper  scientific  reports 
on  such  typical  districts  become  records  of  remarkable  phenomena  in 

» First  Ann.  Rept.,  U.  S.  Geol.  Survey,  1880,  p.  8. 
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the  field  of  industrial  geolog}'  and  chronicles  of  distinguished  success 
in  the  department  of  mining  engineering.  Among  the  great  numbers 
of  mining  districts  which  merit  rigid  investigation  I  have  chosen  three, 
which  more  than  others  seemed  to. offer  harvests  of  technical  informa- 
tion, of  which  the  mining  population  stands  in  immediate  need.  Lead- 
ville,  the  extraordinaiy  district  in  middle  Colorado;  Eureka,  Nevada, 
which  for  fifteen  3'ears  has  l^een  the  most  productive  silver-lead  district 
in  America;  and  the  incompamble  Comstock  Lode,  are  chosen  as  the 
first  three  districts  to  be  illustrated  by  special  monographs. 

All  of  these  investigations  were  completed,  and  the  reports 
were  published,  after  Mr.  King  resigned  the  Directorship  of  the 
Sun-ev  in  1881.' 

me 

His  successor,  Director  Powell,  was  confronted  with  the 
problem  of  the  extension  of  the  survey  over  the  entire  United 
States  and  the  examination  of  the  mineral  resources  of  the 
country.  Plans  were  formulated  for  the  inveatigation  of  the 
copper  and  iron  dei)Osit8  of  the  Lake  Superior  region,  the  iron 
and  coal  deposits  of  the  Appalachian  area  south  of  the  Poto- 
mac, the  phosphate  deposits  of  Florida,  and  many  minor  areas 
of  economic  interest.  Maps  suitable  as  a  basis  for  geologic  and 
mining  work  were  not  in  existence.  Year  <after  year  the  topo- 
graphic survey  was  pushed  ahead,  the  geologic  work  being 
limited  to  the  regions  of  which  maps  were  available.  For  the 
mining  engineer  it  was  a  long,  tedious  period  of  waiting,  and 
many  became  restless.  Another  complication  arose.  The 
West  wished  to  know  more  of  its  irrigation  possibilities,  and 
energy  and  money  were  diverted  to  irrigation  surveys.  This 
function  culminated  in  1890,  when  Congress  cut  off  the  irriga- 
tion work  for  a  time.  Mining  and  economic  work  began  to 
push  to  the  fore  agahi,  until  August,  1892,  when  the  appropri- 
ation for  geology  was  cut  down  by  legislative  action  from 
SI  15,000  to  850,000;  for  chemistry,  from  817,000  to  85,000; 
for  scientific  salaries,  from  867,700  to  829,900;  for  engraving 
geologic  maps,  from  860,000  to  810,000;  for  illustration  of 
reports,  from  816,000  to  85,000,  and  for  paleontology,  from 
840,000  to  810,000.  Topography  nearly  escaped,  the  change 
being  from  8250,000  to  8240,000.     Readjustments  were  made 

*  An  admirable  review  of  the  mining  work  of  the  United  States  Geological  Survey 
under  its  first  Director  is  contained  in  Trans.  Am.  Inst.  Min.  £ng.,  Vol.  X,  p.  412. 
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from  year  to  year,  and  some  of  the  amounts  liave  been 
restored,  so  that  at  the  present  time  the  general  work  of  the 
Survey  is  progressing  in  a  satisfactory  manner,  with  the  excep- 
tion of  mining  geology. 

It  is  well  understood  that  good  topographic  maps  must  pre- 
cede areal  geology,  and  that  the  latter  must  be  worked  out  and 
platted  before  deductions  of  permanent  value  can  be  made  in 
relation  to  the  extent  or  permanency  of  a  mining  region  or  dis- 
trict. With  this  in  view,  the  present  policy  of  the  Greological 
Survey  in  relation  to  mining  will  be  best  shown  by  a  brief 
r^sum^  of  the  work  under  way  during  the  last  field  season,  a 
more  extended  account  of  which  will  be  found  on  later  pages. 


TOPOGRAPHIC   SURVEYS. 


All  the  topographic  work  has  an  economic  value,  but  not 
always  to  mining  industries.  Yet  much  of  it  is  important  to 
mining,  especially  in  the  States  where  the  mineral  product  is 
large. 

The  area  covered  by  topographic  surveys  during  1899  is  as 
follows: 

Area  covered  by  topograjyhic  surveys  in  1899. 


Division. 


Scale,  1  mile  Scale.  2  miles 
I     to  inch.  to  inch. 


Atlantic  Division 

Central  Division 

Rocky  Mountain  Division 
Pacific  Division 


Sqtiare  miU8.  Square  miles. 

6, 591     1      3, 345 

3,648    '      7,125 

90    '       7,784 

I 
388    '      6,782 


Total 


10,717 


25,036 


Scale, 
special 


Total. 


Square  miles. 


32 
55 
24 


111 


Sqtiare  miles. 

9,936 

10, 805 

7,929 

7,194 


35, 864 


As  in  previous  years,  there  was  a  certain  amount  of  resur- 
veying,  for  the  purpose  of  adjusting  to  the  requirements  of 
present  standards  of  precision  certain  maps  which  had  been 
made  under  less  exacting  conditions.  The  area  this  covered 
was  6,364  square  miles. 

The  present  condition  of  the  topographic  surveys  is  shown  in 
the  table  on  page  116.  A  history  of  these  surveys  is  given  in 
Part  I  of  the  Twentieth  Annual  Report,  pages  90-102. 
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GEOLOGIC   SURVEYS. 


In  New  York  and  Vermont  the  detailed  study  recently  made 
of  the  great  roofing-slate  belt  was  supplemented  in  1899  by 
the  survey  of  adjoining  areas  into  which  the  slate-bearing 
series  extends.  The  work  on  the  iron-bearing  formations  of 
the  Adirondack  Mountains,  New  York,  was  continued,  and  in 
Maryland  cooperation  with  the  State  survey  resulted  in  the 
survey  of  the  marl-bearing  series.  The  mapping  of  the  coal 
fields  of  West  Virginia  was  advanced  by  1,000  square  miles  of 
area,  and  in  Illinois  the  survey  of  the  Danville  quadrangle  was 
completed.  In  the  glaciated  regions  of  Wisconsin,  Illinois, 
Indiana,  Michigan,  and  Ohio  investigations  were  continued  hi 
the  glacial  gravels  and  clays,  which  have  great  economic 
imjx)rtance  to  the  people  of  the  areas  where  they  occur. 

The  Survey  has  recently  published  an  extended  monograph 
on  the  Crystal  Falls  iron-bearing  district  of  Michigan.  Last 
season  the  Lake  Vermilion  district  was  under  survey,  and  this 
work,  with  the  topographic  surveys  in  the  Mesabi  region,  was 
well  advanced.  The  mapping  of  the  coal  fields  of  Indian 
Territory  in  the  vicinity  of  McAlester  and  thence  southward 
was  pushed  forward. 

In  the  Rocky  Mountain  region  the  survey  of  the  gold-bearing 
rocks  in  the  San  Juan  Mountains  of  southwestern  Colorado 
was  pursued  during  the  entire  season,  the  topographic  maps 
being  prepared  on  the  scale  of  1  mile  to  the  inch. 

The  detailed  economic  survey  of  the  Deadwood  district  in 
the  Black  Hills  was  practically  completed,  the  areal  geology 
having  been  mapped  during  the  last  two  years.  In  Montana 
work  was  continued  in  the  Elkhom  district,  and  a  careful 
resurvey  was  made  of  the  mines  in  the  Butte  district,  for  the 
revision  of  the  geologic  map  of  Butte  and  vicinity.  The  explo- 
ration of  the  almost  unknown  area  of  central  Idaho  was  con- 
tinned  during  the  field  season,  and  valuable  data  were  secured 
for  future  detailed  work.  An  extended  reconnaissance  was 
also  made  through  the  Basin  Ranges  of  Utah  and  Nevada  with 
a  view  to  future  work.  In  the  Silver  Peak  gold  district  of 
Nevada  the  areal  geology  was  completed. 
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For  several  years  studies  have  been  made  of  tlie  physical 
conditions  of  gold  deposition  in  California,  especially  with  ref- 
erence to  the  Mother  Lode.  It  is  anticipated  that  this  work  will 
be  brought  to  a  close  during  the  season  of  1900,  and  that  a 
monograph  will  be  published  on  the  subject.  The  areal  geol- 
ogy of  the  Gold  Belt  has  all  been  mapped,  and  much  of  it 
published.  Investigations  were  also  made  in  California  with 
relation  to  the  deposits  of  oil  and  asphalt.  In  Oregon  a  recon- 
naissance was  carried  through  the  Klamath  Mountains  with  the 
view  of  determining  their  mineral  resources  and  the  desira- 
bility of  making  detailed  maps.  Some  work  was  carried  on 
in  Washington  two  years  ago,  and  the  present  season  the 
areal  geology  of  the  Mount  Stuart  quadrangle  and  of  a  con- 
siderable portion  of  the  Snoqualmie  quadrangle  to  the  west 
was  completed. 

In  Alaska  a  reconnaissance  was  made  of  the  Upper  Koyukuk 
region,  also  of  the  area  about  the  headwaters  of  the  Tanana, 
and,  late  in  the  season,  of  the  Cape  Nome  district. 

In  addition  to  the  above-mentioned  special  investigations, 
visits  were  made  by  geologists  to  many  areas  in  various  sec- 
tions of  the  country,  with  a  view  to  the  prosecution  of  work  in 
the  future.  The  work  of  the  Division  of  Mineral  Resources 
was  pushed  forward  energetically  under  a  substantial  increase 
of  its  appropriation.  The  field  examination  of  the  distribution, 
extent,  and  value  of  special  minerals  was  enlarged  by  taking 
up  asphalt  deposits,  while  the  problems  of  phosphates,  fuller's 
earth,  etc.,  received  additional  attention. 

PROGRESS  MAP,  1879-1900. 

In  accordance  with  custom,  there  is  presented  herewith 
(PI.  I)  a  progress  map  showing  the  condition  of  the  work  of 
the  Topographic  Branch  of  the  Survey.  The  accompanying 
map,  PI.  Ill,  however,  presents  for  the  first  time  the  combined 
results  of  both  topographic  and  geologic  surveys.  It  shows 
separatel}^  the  topographic  surveys  on  the  scales  of  1,  2,  and 
4  miles  to  the  inch,  and  the  areas  of  geologic  reconnaissance 
and  detailed  geologic  surveys. 
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The  following  summary,  broadly  arranged  under  special 
minerals,  gives  a  general  view  of  the  geologic  work  represented 
geographically  on  the  progress  map: 

SCHEDI'LE    OP    TOPWJRAPHIC    AND    GhX) LOGIC    SCRVEYS,    1879-1900,    WITH    PARTIAL 

Referenxe  to  Related  Publications. 
(To  arconipany  the  projrrejr»s  map,  Plv  III,) 

GENERAL  SIRVEYS. 

Topographic  eun^eye,  scales  1 ,  2,  and  4  miles  to  the  inch. 

Geolojric  reconnaissances. 

Detailed  geologic  sur\'eys,  including  investigations  of  mineral  ami  artesian  water 
resoun'es  in  general,  piihlisheil  or  in  preparation  for  publication  as  folios  of  the  Geo- 
logic Atlas,  as  articles  in  the  annual  reports,  or  as  monographs,  bulletins,  or  water- 
supply  papers.  (Geologic*  folios  publishe<i,  60;  initiated  and  in  various  stages  of 
preparation,  57.) 

ST-RVEYS  OF  MINERAL  DISTRICTS. 

metal  LI  PEROrs    DEPOSITS. 
<{()LD.  SILVER,   AND  AMOCIATED  MBTALB. 

Api>a]achian Southern  gold  field — Becker,  Keith,  Hayes — 

Sixteenth  Annual  Report  and  geologic  folios 
in  pre|)aration. 

South  Dakota Black  Hills — Emmons,  Jagger — Twenty-finst 

Annual  Report  and  geologic  folio  in  prepa- 
ration. 

Colorado Lead ville  —  Emmons  —  Monograph  XII  and 

Second  Annual  Report. 

Colorado Tenmile  district — Emmons — Special  Geologic 

Folio  No.  48. 

Colorado Asi)en — Emmons,  Spurr — Monograph  XXXI. 

Colorado Anthracite  and  Crested  Butte  quadrangles — 

Emmons,  Cross,  Eldridge — Geologic  Folio 
No.  9. 

Colorado Rosita  Hills  and  Silver  Cliff — Cross,  Emmons— 

Seventeenth  Annual  Report. 

Colorado Cripple  ("reek — Cross — Sixteenth  Annual  Re- 
port and  Geologic  Folio  No.  7. 

Coloratlo Telluride,  La  Plata,  Rico,  and  Silverton  quad- 
rangles— Cross,  Purington — Eighteenth  An- 
nual Report;  Twenty-first  Annual  Report; 
Geologic  Folio  No.  57,  and  others  in  pre- 
paration. 

Utah Mercur  district — Emmons,   Spurr — Sixteenth 

Annual  Report. 

Utah Tintic — Emmons,  Tower,  Smith — Nineteenth 

Annual  Report,  Geologic  Folio  No.  63. 

Wyoming Absaroka — Hague — Geologic  Folio  No.  52. 
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Montana Fort  Belknap  Indian  Beserv^ation  and  Bearpaw 

Mountains — Weed — American  Journal  of 
Science,  1896;  Journal  of  Geology,  1896; 
Engineering  and  Mining  Journal,  1896. 

Montana Judith  Mountains — Weed — Eighteenth  An- 
nual Report. 

Montana Boulder  quadrangle — W^eed — Geologic  folio  in 

preparation. 

Montana Elkhorn  mining  region — Weed — Twenty-first 

Annual  Report. 

Montana Butte  —  Emmons,  Weed  —  Special    Geologic 

Folio  No.  38. 

Montana Neihart,  Barker,  and  Yogo  districts — Weed — 

Twentieth  Annual  Report. 

Montana Castle  Mountain  district — Weed — Bulletin  No. 

139. 

Montana Little  Belt  Mountains  and  Fort  Benton  quad- 
rangles— Weed — Geologic  folios  Nos.  55  and 
56. 

Idaho Idaho  Basin    and  Boise    Ridge — Lindgren — 

Eighteenth  Annual  Report. 

Idaho Elk  City,   Buffalo  Hump,  Pierce  City,   and 

Cceur  d*Alene — Lindgren — Report  in  prep- 
aration. 

Idaho Silver  City,  De  Lamar,  Wood  River,  Florence, 

Warren,  and  Seven  Devils — Lindgren — 
Twentieth  Annual  Report. 

Washington Mount   Stuart    quadrangle — Smith — Geologic 

folio  in  preparation. 

Oregon Coast  gravels — Diller — Fourteenth  Annual  Re 

port. 

Oregon Northwest  Oregon — Diller — Seventeenth  An- 
nual Report. 

Oregon Bohemia  and  Blue  River  mining    regions — 

Diller — ^Twentieth  Annual  Report. 

Nevada Eureka  district — Hague,  Curtis — Monographs 

VII  and  XX,  and  Third  and  Fourth  annual 
reports. 

Nevada Comstock  lode  and  Washoe  district — Becker — 

Monograph  III  and  Second  Annual  Report. 

Nevada Silver  Peak  quadrangle — Turner — Geologic  fo- 
lio in  preparation. 

California Gold  Belt — Lindgren,   Turner,    Diller,    Ran- 

some — Geologic  folios  Nos.  3,  6,  11,  15,  18, 
29,  37,  39,  41,  43,  51,  and  others  in  prepara- 
tion; Eighth,  Fourteenth,  and  Seventeenth 
annual  reports. 

California Calico   district — Li ndgre n — Transactions  of 

American  Institute  of  Mining  Engineers, 
vol.  15. 

Alaska Southern  gold  fields — Becker — Eighteenth  An- 
nual Report. 

Alaska Yukon  and  other  gold  fields — Spurr,  Eldridge, 

Schrader,  Brooks,  Mendenhall  —  Special 
Alaska  reports,  1898  and  1899;  Eighteenth, 
Twentieth,  and  Twenty-first  annual  reports. 


DIVISION    OF   MINES    AND   MINING.  29 

IRON  ORE. 

Appalachian Clinton  ores — Hayep,  Keith,  Darton — Geologic 

folios  No8.  2,  4,  6,  8,  12,  14,  19,  20,  21,  26, 
28,  32,  33,  and  35. 

Appalachian Southern  limonites— Hayee — Science,  1897. 

North  Carolina Magnetites— Keith — Report  and  geologic  folio 

in  preparation. 

New  York Adirondack    magnetites — Kemp— Nineteenth 

and  Twentieth  annual  reports,  geologic  folio 
in  preparation,  and  Transactions  of  American 
Institute  of  Mining  Engineers,  vol.  27. 

Michigan Lake    Sui)erior    iron    districts — Irving,    Van 

Hise,  Bay  ley,  Clements,  Smyth — Tenth, 
Fifteenth,  and  Nineteenth  annual  reports; 
Monographs  XIX,  XXVIII,  and  XXXVI; 
and  Special  Geologic  Folio  No.  62. 

Minnesota Vermilion    and    Mesabi  iron  districts — Van 

Hise — ReiK)rts  in  preparation. 

Montana Little  Belt  Mountains — Weed — Twentieth  An- 
nual Report  and  Geologic  Folio  No.  56. 

qCICKSILTBR. 

Texas Terlingo  district — Hill — Report  in  preparation. 

California  and  Nevada Coast  Ranges  of    California  and    Steamboat 

Springs,  Nevaiia — Becker — Monograph  XIII 
and  Eighth  Annual  Report. 

ZINC  AND  LEAD. 

New  Jersey Franklin  Furnace  zinc  deposits— Wolff — Geo- 
logic folio  in  preparation. 

Missouri Mississippi   Valley  zinc  and  lead  deposits — 

Jennev — ^Transactions  of  American  Institute 
of  Mining  Engineers,  vol.  22. 

CUPPER. 

Wisconsin Lake  Superior  copper  belt — Irving,  reconnnais- 

sance  and  compilation — Monograph  V  and 
Third  Annual  Report. 

Montana Butte  district — Emmons,  Weed — Sjiecial  Geo- 
logic Folio  No.  38. 

Tennessee Ducktown    district — Hayes,    Keith — Geologic 

folios  in  preparation. 

North  Carolina  and  Virginia Virgilina,  Gold  Hill,  and  Linden  copper  dis- 
tricts— Weed — Report  in  preparation. 

NONMfiTALLIFEROrS    DEPOSITS. 
COAL,  OIL,  AND  OAS. 

Appalachian Bituminous  field — Campbell,   Keith,    Hayes, 

Willis,  Darton,  Taff,  Weeks— Fourteenth 
and  Seventeenth  annual  reports;  Bulletin 
No.  Ill;  Geologic  folios  Nos.  6, 8, 12, 19, 21, 
22, 26, 28, 33, 34, 35, 40,  44, 46, 47,  and  53,  and 
others  in  i)reparation. 
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Pennsylvania Anthracite  field  —  David  White  —  Twentieth 

Annual  Report. 

Massachusetts Nanagansett  coal  field — Shaler,  Wood  worth, 

Foerste — Monograph  XXXIII. 

Virginia Richmond  Basin — Shaler,  Wood  worth — Nine- 
teenth Annual  Report. 

Illinois .' Danville    quadrangle — Campljell — G  eo  I  ogi  c 

folio  in  preparation. 

Ohio  and  Indiana Gas    and    oil    field — Orton — Eighth    Annual 

Report. 

Indiana Gas  region — Phinney — Eleventh  Annual  Re- 
port. 

Indian  Territory Coal  fieKl — Taff — Nineteenth  and  Twentv-first 

annual  reports  and  five  geologic  folios  in 
preparation. 

Texas Rio    Grande  coal   fields — Vaughan — Bulletin 

No.  164. 

Texas Corsicana  oil  field — Hill — Report  in  prepara- 
tion. 

Colorado Denver    Basin — Emmons,    Cross,    Eldridge — 

Monograph  XXVII. 

Colorado Anthracite  and  Crested  Butte  quadrangles — 

Emmons,  Cross,  Eldridge — Geologic  Folio 
No.  9. 

Colorado Durango  and  I^  Plata  quadrangles — Cross — 

Geologic  folios  in  preparation. 

C<jlorado Elmoro,  Spanish  Peaks,  and  \yalsenburg  quad- 
rangles— Hills — Geologic  Folio  No.  58,  and 
two  in  preparation. 

Colorado Florence  oil  and  gas  field — Eldridge —  Engi- 
neering and  Mining  Journal,  vol.  52. 

Wyuining Coal  and  oil  fields — Eldridge,  reconnaissance — 

Bulletin  No.  119. 

Montana Livingston  and    Fort   Benton  quadrangles — 

Weed — Geologic  folios  Nos.  1  and  55. 

Montana Great  Falls  and  Red  Lodge  areas — Weed — Bul- 
letin of  Geological  Society  of  America,  vol.  3. 

Montana Judith  Mountains — Weed — Eighteenth  Annual 

Report. 

Montana Cinnabar  and  Bozeman  field — Wee<l — Bulletin 

of  Geological  Society  of  America,  vol.  2. 

Washington Tacoma  coal  field— Willis,  Smith — Eighteenth 

Annual  Report  and  Geologic  Folio  No.  54. 

Washington Mount  Stuart  quadrangle —  Smith —  Geologic 

folio  in  preparation. 

Oregon Coos  Bay  Basin — Diller — Nineteenth  Annual 

Report. 

California Mount  Diablo — Turner — Bulletin  of  Geologiciil 

Society  of  America,  vol.  2. 

California Jackson  quadrangle — Turner — Geologic  Folio 

No.  11. 

Alaska General    re}>ort  —  Dal  1  —  Seventeenth  Annual 

Report. 
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MARBLE. 

Tennessee * ' Tennessee ' '  marble — Keith,    Hayi^s,  Camp- 

l)ell — (leologic  folios  Nos.  4, 10, 12, 16, 2o,  and 

27. 
Geoi^ia "Georgia "  marble — Hayes,  Keith — ( ieolojric 

folios  in  preparation. 
Massachusetts Stockbridjre  marble — Dale,  Hobl)s«,  Emerson — 

Geologic  folios  in  j)rei>aration. 

RLATE. 

Tennessee ()cf)ee  elates — Keith,  Have.'* — Getjlogic   folios 

Nos.  16, 25,  and  others^  in  i)rei>aration. 

New  York  and  Vermont Slate  belt — Dale — Nineteenth  Annual  Rep( >rt 

and  geologic  folios  in  prei>aration. 

PHOSPHATES. 

Tennessee Phosphate  district** — Hayes — Seventeenth  An- 
nual Rei)ort. 

Florida Phosphate  <listrict — P^ldridjre — Transactions  of 

American  Institute  of  Mining  Engineers, 
vol.  21,  and  detailed  r<»port  in  preparation. 

ASPHALTS. 

Utah rinta  Basin — Eldridge — Seventeenth  Annual 

Report. 

Indian  Territorj- McAlester,  Antlers,  and  Winding  Stair  (juad- 

rangles — Taff — American  Journal  of  Science, 
1899,  and  geologic  folios  in  preparation. 

Texas Uvalde     (quadrangle — Vaughan — Eighteenth 

Annual  Re|)ort. 

Texas * Burnet  deposit — Hill — Report  in  preparation. 

California San  Luis  Obispo  district — Fairbanks — Geologic 

folio  in  prei>aration. 

United  States ( ieneral  investigaticm  of  the  deiH)sits  in  West 

Virginia,  Kentucky,  Missouri,  Colorado, 
Indian  Territory,  Texas,  and  California — 
Eldridge — Twenty-first  Annual  Rc]iort. 

BAl'.TITE. 

Alabama Apiialachian  province — Hayes — Mineral  Re- 
sources of  the  United  States  for  189:5  and 
Sixteenth  Annual  Rej)ort. 

ARTEitlAN   WATER   AND  RE.SF.RV()IR  flITEJs. 

Atlantic  Coastal  Plain Darton — Bulletin  No.  13S. 

Illinois Water  resources — lA»verett — Seventeenth  An- 
nual ReiK)rt. 

Indiana  and  Ohio Well    waters — Leverett — Pjghteenth    Annual 

Report,  and  Water-Suj)ply  Pai)ers  Nos.  21 
and  26. 

Kani^a8 Underground    waters,     southwest     Kansas — 

Haworth — Water-Supply  Paper  No.  6. 
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Kansas,  Colorado,  Rnd  Nebraska Water  resources,  Great  Plains — Hay— Six- 
teenth Annual  Report. 

Dakotas Artesian    waten?,    eastern     Dakota — Darton, 

Todd — Seventeenth  and  Eighteenth  annual 

reports,  and  Water-Supply  Paper  No.  33. 

Dakota  and  Wyoming Black  Hills — Darton — Twenty-first  Annual  Re- 
port. 

Nebraska Water  resources,  western  Nebraska — Darton — 

Nineteenth  Annual  Report. 

Nebraska Water  resources,  southeast  Nebraska — Dar- 
ton— Water-Supply  Paper  No.  12. 

Colorado Pueblo,  Apishapa,  and  Nepesta  quadrangles — 

Gilbert— Geologic  Folio  No.  36,  and  two  in 
pre|)aration. 

Colonulo Arkansas  Valle v — Gilbert — Seventeentli  An- 

nual  Report. 

Colomdo Spanish  Peaks,  Walsenburg,  Elmoro,  and  Huer- 
fano Park  quadrangles  —  Hills  —  Geologic 
folios  in  preparation. 

Utah Salt  Lake  City— Newell— Twelfth  Annual  Re- 
port. 

Texas Artesian  waters — Hill,  Vaughan — Eighteenth 

and  Twenty-first  (?)  annual  reports. 

Arizona Gila  River  storage  water — Lippincott — Water- 

Supply  Paper  No.  3^5. 

California Southern  California — Lippincott — Water-sup- 
ply papers  in  preparation. 

Washington Artesian  l)asins,  southeast  Washington — Rus- 
sell —Water-Supply  Paper  No.  4. 

MARL. 

Maryland  and  Virginia Marls — Darton — Geologic  Folio  No.  23,  and 

others  in  preparation. 

ECONOMIC   WORK   AND   THE   MINING   INDUSTRY. 

In  Government  orofanizations  depending  U[)on  the  will  of  so 
complex  a  body  as  Congress  it  is  often  difficult  to  carry  out  a 
policy  outlined  in  advance.  Usually  the  policy  is  modified  by 
considerations  not  of  what  it  is  abstractly  best  to  do,  but  of 
what  it  is  possible  or  practicable  to  do.  Thie  compels  the 
administrative  officer  to  aim  at  the  nearest  attainable  approxi- 
mation to  the  desired  object. 

It  has  been  well  said  that  there  are  tlu-ee  standpoints  from 
which  the  relations  of  the  Geological  Sun^ey  to  the  mining 
industry  in  general  may  be  viewed:  First,  the  more  purely 
scientific  or  geologic  side;  second,  the  technical  side;  third, 
the  commercial  side. 

The  general  principle  upon  which  the    Survey  has  been 
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doinjj  its  economic  mining  work  is  that  it  should  endeavor  to 
accomplish  for  the  mining  industr}'  as  a  whole  what  the  indi- 
vidual mining  engineer  or  mine  owner  can  not  succeed  by  his 
unaided  exertions  in  doing;  that  it  should  not  undertake  to  do 
what  could  be  done  as  well,  if  not  better,  by  individual  exer- 
tion; that  it  should  not  interfere,  either  favorably  or  unfavor- 
ably,  with  the  private  business  of  individuals  or  coq)orations,  or 
enter  into  competition  in  their  legitimate  occupations  with  pro- 
fessional men,  such  as  mining  engineers,  etc.  This  is  implied 
in  the  clause  of  the  organic  law  of  the  Survey  which  ))rovides 
that  "The  Director  and  members  (»f  the  Geological  Survey  .  .  . 
shall  execute  no  surveys  or  examinations  for  private  j)arties  or 
corporations." 

If  it  were  more  generally  understood  that  such  is  a  proper 
limitation  of  the  work  of  the  members  of  the  Surv^ey,  they 
would  not  be  asked,  as  they  frequently  are,  to  tell  some  indi- 
vidual or  corporation  whetlier  his  or  its  land  contains  valuable 
mineral  deposits,  since  all  the  information  they  are  at  liberty 
to  impart  with  regard  to  that  land  is  ccmtained  in  the  published 
maps  and  reports,  which  may  be  obtained  by  all.  If  tlie  indi- 
vidual or  corporation  is  unable  to  deduce  from  these  publica- 
tions all  the  commercial  data  that  may  be  desired,  a  mining 
engineer  should  be  em])loyed.  An  attempt  by  the  Survey  to 
acquire  and  communicate  such  infonnation  respecting  any 
special  parcel  of  land  would  be  in  the  nature  of  a  report  for 
private  parties,  which  w<^uld  be  an  interference  with  the  busi- 
ness of  the  mining  engineer  and  a  violation  of  law.  Neither 
should  the  Survey  be  called  upon  to  assay  or  analyze  ores 
for  private  parties,  for  that  is  manifestly  interference  with  the 
business  of  the  assayer;  nor  should  it  be  called  u})on,  as  it 
sometimes  is,  to  tell  a  man  what  process,  or  which  of  two  or 
more  processes,  is  best  adapted  for  the  treatment  of  his  ores. 
Even  if  the  members  of  the  Survey  were  fitted  to  pass  judgment 
upon  the  relative  value  of  technical  processes  or  machines,  and 
should  pronounce  such  judgments,  they  would  naturally  be 
regarded  as  interfering  unwarrantably  with  the  business  of  the 
person  or  corporation  owning  a  j)rocess  or  machine  which  was 
not  favorably  considered  in  the  report.     If  it  were  proper  for 
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the  Survey  to  do  work  of  this  nature  it  would  be  impossible  to 
acquire  the  knowledge  necessary  to  meet  such  demands  with 
the  amount  of  money  at  present  available,  or  even  with  ten 
times  that  amount. 

The  means  for  economic  work  being  limited,  only  a  small 
proportion  of  the  broad  field  opened  for  investigation  can  be 
occupied  at  any  one  time.  On  this  account,  the  energies  of  the 
Survey  have  been  devoted  to  those  branches  of  investigation 
which  were  of  immediate  use  to  the  greatest  number;  and  these 
have  been,  in  the  main,  investigations  leading  to  broad  general 
deductions. 

GEOLOGIC   INVESSTIGATION. 

In  the  field  of  more  purely  geologic  investigation  the  general 
object  has  been  the  detennination  of  the  laws  which  govern  the 
formation  of  deposits  of  the  useful  minerals,  and  of  the  rock 
formations  in  which  they  are  most  likely  to  be  found.  This 
object  can  be  attained  only  by  long  and  careful  study  of  many 
and  varied  deposits — as  far  as  possible  in  the  condition  in 
whicli  they  were  originally  formed.  Ore  deposits  are,  as  a 
rule,  the  result  not  of  a  single  process,  but  of  many  successive 
concentrations  of  minerals;  and  in  those  deposits  which  are 
found  near  the  present  surface  the  effects  of  the  latest  of  these 
processes — weathering,  or  the  action  of  surface  waters — are 
likelv  to  have  obscured  all  others.  Tn  order  best  to  accom- 
plish  the  object  sought,  the  first  studies  were  made  of  mining 
districts  in  whicli  mining  developments  have  been  most  exten- 
sive, the  mines  are  deepest,  and  the  most  varied  forms  of  ore 
deposits  have  been  disclosed. 

In  the  prosecution  of  these  studies  the  geologists  often  obtain 
results  of  immediate  value  to  the  miners  and  mine  owners  of 
the  particular  district  under  investigation,  such  as  the  deter- 
mination of  the  probable  direction  which  the  ore  bodies  will 
take  in  unexplored  ground,  the  faults  which  are  likely  to  cut 
them  off,  and  other  obvious  limitations  which  geologic  con- 
ditions may  suggest.  These  results  are  often  of  secondary 
importance  as  compared  with  the  more  general  deductions, 
being  useful  to  only  a  few  persons  interested  in  a  limited  dis- 
trict, while  the  general  deductions,  if  correct,  are  of  benefit  to 
the  whole  mining  community. 
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A  brief  statement  of  tlie  underlying'  principles  which  govern 
the  choice  of  fields  of  work  is  here  made,  because  that  work  has 
been  frequently  criticised,  the  criticism  made  by  miners  being 
that  the  Survey  chooses  developed  districts,  where  the  general 
facts  with  regard  to  ore  deposits  are  already  known,  rather 
than  undeveloped  districts,  where  the  predictions  might  be  of 
more  use  to  those  who  own  mines,  and  might  actually  help  in 
their  development.  From  a  partially  developed  district  we 
can  usually  leani  only  8U])erficial  facts,  which  are  not  likely 
to  yield  any  contribution  to  general  laws.  Whatever  may  be 
said  of  the  probable  value  of  such  a  district  belongs  to  the 
province  of  the  mining  engineer  rather  than  to  that  of  the 
Government  geologivSt,  sinc^e  it  involves  sucli  preliminary  work 
as  sampling  of  ores,  prospecting,  development,  etc.,  which  the 
geologist  can  not  do. 

Another  criticism  has  been  that  more  work  is  done  in  one 
State  than  in  another.  But  if  it  be  admitted  that  the  principles 
mentioned  should  govern  the  work,  it  is  evident  that  the  Sur- 
vey can  not  be  guided  by  geographic  or  political  considera- 
tions, but  must  study  ore  deposits  where  they  can  be  studied 
to  the  best  advantage.  In  the  to})Ographic  work  a  more  or 
less  general  geographic  distribution  has  been  possible,  and  it 
is  also  desirable,  but  in  geology  the  Survey  must  continue  to 
be  the  judge  of  the  importance  and  interdependence  of  the 
problems  to  be  solved  and  of  the  best  method  of  solving  them. 

In  the  original  plan  of  Survey  publication  the  monographs 
were  designed  to  set  forth  each  the  results  of  a  complete  and,  so 
far  as  possible,  exhaustive  treatment  of  a  given  subject  or  group 
of  geologic  phenomena;  the  bulletins  were  meant  to  be  reports 
of  special  studies,  not  necessarily  exhaustive,  but,  for  (me 
reason  or  another,  deserving  of  immediate  })ublication;  while 
papers  in  the  annual  report  were  intended  to  be  less  technical 
in  character,  of  general  rather  than  special  interest,  and  to 
include  abstracts,  in  somewhat  popular  form,  of  monographic 
studies.  It  was  found  desirable,  as  time  went  on,  to  modify  this 
plan,  as  it  has  been  found  wise  to  adhere  not  too  strictly  to  that 
laid  down  for  the  conduct  of  the  work  itself  Thus,  for  a  time 
the  outside  demands  for  economic  surveys,  solely  on  the  second- 
ary ground  of  their  usefulness  to  those  interested  in  mining  in 
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the  special  districts  examined,  increased  very  rapidly,  while 
the  force  and  funds  available  for  economic  work  were  actually 
decreasing,  so  that  the  monographic  treatment  became  unad- 
visable  as  a  matter  of  policy,  and  the  work  was  spread  over  a 
greater  number  of  regions  by  devoting  less  time  and  labor  to 
each. 

In  the  latter  part  of  the  first  decade  and  the  first  part  of  the 
second  decade  of  the  Survey's  history  a  very  large  proportion 
of  the  appropriation  was  devoted  to  the  preparation  of  topo- 
graphic maps,  which  serve  as  a  basis  for  the  work  for  which 
all  geologic  surveys  are  primarily  organized  The  making  of 
a  geologic  map  of  so  large  an  area  as  is  included  within  the 
boundaries  of  our  country  is  a  far  greater  task  than  has  been 
given  to  any  previous  Geological  Survey.  It  is  continental  in 
its  nature,  and  long  deliberation  and  careful  planning  were 
required  before  publication  could  be  entered  upon,  for  the  first 
essential  is  uniformity  in  all  the  parts,  and  therefore  a  plan 
once  adopted  should  be  carried  out  logically  to  its  completion. 

It  was  not  until  1894  that  the  publication  of  the  sheets  of 
the  Geologic  Atlas  of  the  United  States  in  their  final  folio  form 
was  commenced.  About  sixtv  of  these  folios  have  now  been 
published — that  is,  at  the  present  rate,  about  ten  per  annum. 
Owing  to  the  great  degree  of  accuracy  required  in  the  color 
printing  of  these  maps,  their  extreme  complication,  and  the 
consequent  necessity  of  personal  supervision  by  the  authors 
during  the  various  processes  involved,  every  part  of  this 
work,  from  the  original  drawing  to  the  final  printing  and  bind- 
ing, is  done  in  the  Survey  buildings.  It  was  originally  sup- 
posed that,  with  the  present  facilities  for  engraving  and  print- 
ing, the  output  would  be  twice  as  great  as  it  is  at  present;  but 
the  advance  in  accuracy  of  geologic  field  work,  and  the  con- 
sequent increase  in  elaborateness  of  representation,  have  pro- 
ceeded at  a  more  rapid  pace  than  has  the  growth  of  the  means 
of  publication. 

Areal  geologic  mapping,  as  the  work  represented  on  folio 
sheets  is  designated,  is  always  of  economic  importance,  and 
probably  over  90  per  cent  of  the  areas  for  folios  were  chosen 
largely  because  of  the  value  they  would  possess  in  the  devel- 
opment of  mineral  resources. 
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A  correct  geologic  map  is  the  first  and  most  essential  basis 
for  the  study  of  a  mining  district;  and  where  the  deposits  are 
beds  in  sedimentary  strata,  as  is  the  case  with  coal,  and  some- 
times  with  iron  ore  and  other  substances,  it  furnishes  prac- 
tically all  that  the  mining  engineer  needs  for  opening  and 
exploiting  the  mines.  By  the  folio  publication,  however,  a 
new  avenue  is  opened  for  disseminating  geologic  information 
promptly  and  without  waiting  for  a  final  and  exhaustive  report. 
Where  important  groups  of  mines  are  concentrated  within 
small  areas,  sj)ecial  maps  of  size  to  fit  the  folio  are  made  of 
those  areas,  on  the  largest  practicable  scale,  accompanied  by 
sections  and  explanatory  texts  setting  forth  in  concise  terms 
the  main  facts  of  importance  to  the  miner,  and  these  are  pub- 
lished as  special  folios — that  is,  folios  that  do  not  form  an 
integral  part  of  the  Geologic  Atlas  of  the  United  States.  In 
this  form  there  have  already  been  published  folios  covering 
the  Cripple  Creek  and  Tenmile  districts  in  Colorado,  the 
Nevada  City  in  California,  the  Butte  in  Montana,  and  the 
Menominee  in  Michigan.  A  folio  of  this  form  often  supple- 
ments a  monographic  report,  as  it  meets  the  demand  of  the 
mine  owner  for  more  prompt  issue  and  may  be  produced  at 
smaller  cost  than  a  monograph.  On  the  other  hand,  it  is  less 
likely  to  result  in  scientific  deductions  of  general  applica- 
bility, unless  it  is  followed  by  a  monographic  report. 

During  the  second  decade  of  the  Survey's  existence  there 
has  been  a  decided  increase  in  economic  work.  One  or  more 
parts  of  the  Annual  Report  are  now  devoted  to  papers  of  an 
economic  nature,  by  which  means  more  prompt  publication 
and  wider  distribution  are  secured  for  papers  of  this  charac- 
ter. In  this  period  five  monographs  and  as  many  bulletins 
devoted  to  special  mineral  deposits  have  been  issued,  to  say 
nothing  of  those  indirectly  bearing  upon  economic  interests. 
Three  of  the  five  monographs  treat  of  the  iron-ore  deposits  of 
the  Northwest,  a  preponderance  explained  by  the  fact  that 
mine  owners  in  that  region  have  themselves  contributed 
many  thousand  dollars  for  the  preparation  of  a  topographic 
base  for  the  work. 

Another  form  of  economic  study,  which  may  be  called  the 
incidental  economic  survey,  and  which  has  a  very  wide  field 
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in  the  future,  is  couiiected  more  directly  with  the  folio  publi- 
cation. When  a  quadrangle  that  is  being  geologically  mapped 
contains  mines  that  are  especially  important,  but  not  so  near 
one  another  that  they  can  be  included  in  a  special  map,  a 
trained  economic  geologist  is  detailed  to  make  a  study  of  these 
mines,  and  a  concise  summary  of  the  results  is  added  to  the 
explanatory  text.  If  these  results  are  of  sufficient  importance, 
a  more  complete  report  is  printed  in  the  Annual  Report,  or 
as  a  bulletin.  Sucli  a  study  has  already  been  made  of  the 
Telluride  quadrangle,  and  similar  studies  of  the  Silverton 
quadi'angle  in  Colorado  and  of  the  Sturgis  and  Spearfish  quad- 
rangles in  the  northern  Black  Hills  are  in  progress. 

It  may  be  anticipated  that  in  the  course  of  time  the  inciden- 
tal ai'eal  surveys  and  studies  of  special  minerals  will  gradually 
supersede  those  of  the  small  groups  of  important  mines,  but  at 
present  plans  are  made  for  surveys  of  a  dozen  or  more  mining 
districts  in  the  western  part  of  the  United  States,  and  of 
several  in  the  central  and  eastern  parts,  which,  under  the 
present  a})propriations,  can  be  taken  up  only  one  at  a  time 
and  at  considerable  intervals. 

TECHNICAL   INVESTIGATION. 

In  the  line  of  what  may  be  considered  technical  studies,  the 
duties  of  the  Survey  toward  mining  industry  are  less  easy  to 
define;  for  here  there  is  more  danger  of  encroaching  upon 
the  legitimate  field  of  the  mining  engineer  or  metallurgist 
Yet  the  same  general  principle  is  applicable,  namely,  that 
the  Survey  should  confine  itself  to  those  investigations  which 
it  is  better  fitted  to  make  than  is  the  individual.  Thus, 
in  the  early  work  on  Leadville,  where  lead  smelting  had 
reached  a  stage  of  development  before  unknown  in  this 
country,  it  was  thought  that  a  scientific  discussion  of  the 
processes  involved,  in  the  light  of  the  improvements  made  in 
practical  methods,  would  be  of  advantage  to  the  smelting  com- 
munity throughout  the  country.  But  it  was  found  that,  so 
great  was  the  commercial  importance  of  the  industry,  and 
so  rapid  the  advancement  in  metallurgic  science,  the  delays 
inherent  in  a  Government  publication  greatly  impaired,  if  they 
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did  not  altogether  nullify,  its  value.  Except  in  a  few  special 
cases,  it  has  not,  therefore,  been  thought  advisable  to  follow 
out  this  line  of  work.  Incidentally,  as  many  are  aware,  the 
investigations  of  Dr.  Barns  in  the  physical  laboratory  of  the 
Survey  on  the  iron  carburets,  although  undertaken  for  purely 
scientific  ends,  have  been  of  far-reaching  practical  importance 
to  the  iron  industry  of  the  country.  This  serves  to  illustrate 
the  truth  that,  however  remote  from  any  apparent  practical 
purpose  a  theoretic  study  may  be,  it  is  likely  at  any  time  to 
prove  of  practical  scientific  importance,  and  its  application  is 
broader,  as  a  rule,  than  that  of  investigations  which  have  only 
immediate  practical  ends  in  view. 

It  is  evident  that  the  investigation  of  technical  processes  in 
their  commercial  application  is  not  a  legitimate  function  of  the 
Survey.  Its  employees  are  expressly  debarred  from  a  com- 
mercial use  of  their  knowledge,  and  are  chosen  for  their  pro- 
ficiency in  geology  rather  than  in  technology.  There  may 
arise  cases,  however,  in  which  it  will  appear  possible  for  them 
to  detennine  the  underlying  principles  or  laws  that  should 
govern  some  widely  applied  technical  ])rocess,  and  in  which  it 
will  seem  advisable  and  proper  for  them  to  undertake  such 
investigations. 

COMMERCIAL  OR  STATISTICAL   INVEfiTIGATIONB. 

Tliere  remain  to  be  considered  the  relations  of  the  Survey 
to  the  purely  commercial  side  of  the  mining  industry;  and 
here  the  principle  of  doing  what  it  is  inherently  better  fitted  to 
do  than  is  the  individual  is  more  easy  of  application.  It  seems 
evident  that  the  collecting  of  accurate  statistics  of  the  mineral 
productions  of  the  country,  which  form  the  most  important 
basis  of  all  mining  business,  is  a  prime  duty  of  the  Survey. 
No  branch  of  statistical  science  is  in  greater  need  of  technical 
knowledge  and  thorough  system  than  that  which  deals  with 
mineral  production,  and  none  is  more  liable  to  be  led  into 
error  if  the  collector's  opinions  are  in  any  way  biased  by  his 
interest.  There  is  no  body  of  men  more  absolutely  disinter- 
ested than  the  employees  of  the  Survey,  since,  under  the  law, 
they  can  have  no  commercial  interest  in  the  subjects  which 
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they  treat.  Their  field  of  work  is  so  wide  that,  by  one  or 
another,  a  certain  personal  famiUarity  with  all  the  sources 
of  supply  of  the  various  mineral  products  of  the  country  is 
acquired,  which  is  available  for  the  guidance  of  the  statistical 
division. 

At  the  last  session  of  the  Fifty-fifth  Congress  an  amendment 
was  introduced  establishing  a  Division  of  Mines  and  Mining  in 
the  Survey.  Tliis  extended  its  sphere  of  statistical  work  to 
gold  and  silver,  and  made  a  special  appropriation  for  the  divi- 
sion. It  also  provided  means  for  the  more  prompt  publication 
of  its  reports.  Had  this  amendment  passed,  it  is  believed  that 
the  usefulness  of  the  work  of  the  Survey  would  have  been  very 
materially  increased.  All  of  its  various  economic  branches 
would  then  have  been  conducted  under  the  supervision  of  a 
single  chief,  by  which  means  a  more  uniform  and  compre- 
hensive system,  both  of  field  work  and  of  publication,  might 
have  been  inaugurated. 

STATISTICS   OF   MINERAL   RKSOUKC&(. 

The  statistical  work  of  the  Tenth  Census  brought  together 
such  men  as  Emmons,  Becker,  Pumpelly,  Peckham,  Willis, 
Eldridge,  and  others  who  contributed  to  tlie  volume  on  mining. 
Later  Mr.  Albert  Williams,  jr.,  was  placed  at  the  head  of  a 
division  of  the  Survey  created  for  the  purpose  of  canying  on 
this  work,  and  known  as  the  Division  of  Mining  Statistics  and 
Technology. 

Mr.  Williams's  plans  were  so  well  made  that  the  results  were 
excellent,  and  they  admitted  of  simple  expansion  as  the  needs 
and  facilities  of  the  Survey  made  such  expansion  necessary  and 
practicable.  Mr.  Williams's  aim  was  to  use  the  small  means  at 
his  disposal  to  secure  the  cooperation  of  every  individual  and 
institution  for  that  particular  contribution  upon  which  he  or  it 
was  the  best  authority.  Primary  attention  was  paid  to  locat- 
ing and  describing  the  known  mineral  localities,  even  down  to 
those  of  rare  elements.  The  work  was  arranged  wisely, 
according  to  mineral  substances  rather  than  geographic  regions, 
since  each  mineral  industry  was  the  interest  intended  to  be 
served.  This  resulted  in  the  series  of  publications  called  the 
Mineral  Resources  of  the  United  States.     The  first  volume, 
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published  in  1 883,  contained,  in  addition  to  a  statement  of  the 
distribution  of  our  useful  minerals,  the  best  estimates  obtain- 
able of  the  total  amount  of  each  mineral  produced  in  the  year 
1882,  and  comparative  statements  of  the  growth  of  each  indus- 
try since  the  census  year— in  so  far  as  it  could  be  j)redicted 
what  the  results  of  the  census  would  be  when  they  should 
finally  be  published.  The  geographic  distribution  was  not 
neglected,  however,  but  was  concisely  set  forth  in  a  tabular 
statement  showing  the  minerals  which  might  ])rove  useful  in 
each  district;  and  the  volume  contained  also  separate  contribu- 
tions on  special  themes  of  mining  technology. 

On  this  foundation  a  volume  has  been  j)ublished  each  yeai* 
since  1883.  The  second  volume  gave  greater  attenti(m  to  the 
secondary  feature  of  production  and  of  our  relations  as  mineral 
producers  to  the  rest  of  the  world,  as  shown  by  our  import  and 
export  trade,  l^he  third  volume  was  more  limited  in  scope, 
being  published  in  a  transition  period,  when  Mr.  Williams  left 
the  direction  of  the  work  to  become  director  of  the  Michigan 
Mining  School,  and  was  succeeded  by  Dr.  David  T.  Day. 

These  three  volumes  have  certain  characteristics  which  are 
not  only  interesting,  but  deserving  of  attention,  now  that  they 
can  be  looked  at  from  a  historical  point  of  view.  While  the  later 
volumes  are  probably  better  known,  the  three  pioneer  volumes 
were  of  unusual  importance  at  the  time  they  were  j)ublished, 
w^hen  facilities  were  meager  and  guiding  })recedents  few.  They 
show  the  work  of  one  whose  careful  judgment  harmonized, 
when  necessary,  tlie  diverse  contributions  of  niany  coworkers. 
Each  chapter  was  prepared  by  an  expert.  Each  was  a  strong, 
terse  expression  of  the  conditions  of  the  industry  discussed. 
The  chapters  were  as  different  in  scope  and  in  method  of  treat- 
ment as  tlie  materials  themselves.  Uniformity  was  neither 
possible  nor  desirable;  but  all  were  characterized  by  fair 
statements  of  the  measure  of  reliability  to  which  the  statistics 
were  entitled. 

Dr.  Day,  who  has  had  charge  of  the  succeeding  volumes, 
came  to  the  work  with  the  prejudices  of  a  technologist,  but  he 
left  to  the  technologic  press  the  subject  of  mining  technology, 
except  where  some  process  had  effected  a  significant  develop- 
ment in  mining.     It  seemed  essential  that  the  Survey  should 


42  REPORT   OF   THE    DIRECTOR. 

become  a  source  of  independent  scientific  statistics  of  the 
amount  of  each  mineral  produced,  since  no  other  agency  than 
the  Government  can  become  the  impartial  and  permanent 
source  of  reHable  statistics,  any  more  tlian  we  could  expect 
coins  to  prove  acceptable  from  any  other  source  tlian  the  Mint. 
By  the  advice  of  such  census  experts  as  Gannett,  Weeks,  and 
Swank,  and  with  the  cooperation  of  such  statisticians  as  Kirch- 
hoff,  Birkinbine,  and  Yale,  every  eflPort  was  made  to  secure  a 
list  of  the  mineral  producers  of  the  United  States,  and  to 
obtain  from  each  one  of  them,  by  correspondence  and  such 
visits  as  could  be  made,  a  statement  of  his  product  each  year. 

The  means  at  command  were  inadequate  to  a  complete  result; 
but  each  year  has  seen  the  lists  grow  more  nearly  complete, 
and  has  shown  less  necessity  for  adding  to  returns  by  informa- 
tion from  outside  sources.  The  sta.tistics  of  mining  for  the 
Eleventh  Census  were  collected  by  the  Survey.  This  experi- 
ence added  greatly  to  subsequent  efficiency.  At  the  present 
time  the  work  is  practically  an  annual  census  of  the  product 
of  all  mines,  except  those  of  precious  metals.  The  statistics 
of  gold  and  silver  were  excepted  in  the  original  plan,  in  1882, 
out  of  courtesy  to  the  Director  of  the  Mint,  who  desired  to 
retain  this  portion  of  the  work. 

When  the  division  abandoned  the  subject  of  mining  technol- 
ogy, its  designation  was  changed  to  the  Division  of  Mineral 
Resources.  In  accordance  with  the  duties  implied  by  this  title, 
more  and  more  attention  has  been  paid  to  statements  of  the 
geologic  and  geographic  distribution  of  our  mineral  wealth, 
whether  developed  or  not;  and  the  immediate  future  will  see 
this  important  work  of  the  Survey  expanded.  Special  subjects, 
studies  of  which  are  now  more  or  less  advanced  toward  com- 
pletion, are  the  phosphate  deposits  of  Florida,  the  clays  of  the 
Eastern  States,  bauxite  in  Arkansas,  fuller's  earth  in  South 
Dakota,  and  the  asphalts  and  bitumens  of  the  whole  United 
States. 

HYDROGRAPHIC   INVESTIGATIONS. 

For  more  than  ten  years  the  Division  of  Hydrography  of 
the  Survey  has  been  making  measurements  of  the  streams  and 
computations   of  their  daily  discharge  at  various  points.     At 
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the  same  time  it  has  been  investigating  the  movements  of  under- 
ground waters  and  the  causes  which  give  rise  to  them.  The 
resuhs  have  economic  importance  to  the  miner  in  his  under- 
ground operations,  as  he  must  often  contend  with  water,  and 
his  abihty  to  dispose  of  it  successfully  may  govern  the  question 
of  profits.  He  often  seeks  in  flowing  water  the  power  for 
operating,  directly  or  indirectly,  mines,  mills,  etc.  In  many 
sections  the  location  of  reduction  works  is  governed  largely 
by  the  question  of  water  supply  and  its  permanence  through 
seasons  and  yeai's.  The  results  of  the  investigations  of  the 
hydrographers  are  sought  in  considering  the  erection  of  plants 
of  this  character. 

There  is  also  an  indirect  way  in  which  the  questicm  of  water 
supply  affects  the  feasibility'  or  profits  of  mining.  Throughout 
the  western  third  of  the  United  States,  from  the  Rockv  Mountain 
region  westward,  there  are  great  deposits  of  ore,  the  value  of 
which  per  ton  is  so  small  that  they  can  not  be  profitably  worked 
unless  many  conditions  are  favorable,  such  as  cheap  food  stuffs 
and  ready  transportation,  by  which  the  cost  of  living  and  of 
labor  may  be  reduced.  The  region  as  a  whole  is  arid,  and  farm 
and  other  products,  brought  from  the  humid  regions,  are  expen- 
sive. By  the  development  of  agriculture  tlirough  irrigation, 
and  the  building  up  of  small  producing  communities  through- 
out the  semiarid  and  arid  West,  the  cost  of  living  is  greatly 
reduced,  and  it  becomes  practicable  to  work  to  advantage 
mineral  deposits  otherwise  unprofitable.  This  dotting  of  the 
country  with  farms  and  villages  is  possible  through  a  careful 
conservation  of  the  available  waters,  such  as  can  result  only 
from  a  thorougli  knowledge  of  the  natural  conditions.  This 
knowledge  is  being  obtained,  through  the  Division  of  Hydrog- 
raphy, as  rapidly  as  the  means  available  will  permit. 

Future  of  the  Survey  in  Relation  to  the  Mining  Industry. 

In  considering  the  operations  of  the  Survey,  past,  present, 
and  futiu*e,  it  nmst  be  borne  in  mind  that  all  estimates  for 
appropriations  are  submitted  to  the  Secretary  of  the  Interior, 
who  may  reduce  or  change  them  as  he  thinks  best,  in  view  not 
only  of  the  operations  of  the  Survey,  but  of  the  needs  of  other 
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bureaus  of  the  Department  and  the  sum  total  of  the  estimates. 
The  estimates,  and  necessarily  the  plans,  are  again  modified 
by  Congress  in  making  the  appropriations.  Special  legislation 
is  also  occasionally  needed  in  order  to  accomplish  the  best 
results  in  work  already  tuider  way,  or  to  enter  some  new  field 
of  investigation.  Finally,  after  Congress  has  acted,  all  field 
and  office  plans  of  the  Director,  before  being  put  into  execution, 
are  subject  to  the  approval  or  disapproval  of  the  Secretary  of 
the  Interior.  To  the  practical  miner  and  mining  engineer  all 
the  red  tape  and  delay  seems  only  a  useless  hindrance  to  the 
development  of  the  mining  and  other  industries  affected  by  the 
activities  of  the  Survey.  This  is  often  the  view  of  the  men 
engaged  in  the  work;  but  when  a  broad  view  of  the  entire  field 
is  taken,  such  delays  and  changes  as  may  occur  are  of  relatively 
small  moment. 

The  work  of  surveying  and  preparing  on  a  suitable  scale 
the  topographic  and  geologic  maps  of  the  3,000,000  square 
miles  of  territory  of  the  United  States  (exclusive  of  Alaska)  is 
greater  than  any  similar  work  heretofore  undertaken  by  any 
nation.  The  study  of  the  original  sources  of  from  S700,000,000 
to  81,000,000,000  worth  of  mineral  products  each  year,  with  the 
statistics  pertaining  thereto,  is  sufficient  of  itself  to  keep  a  bureau 
of  the  size  of  the  Survey  fully  occupied.  The  investigation  of 
water  pow^ers,  of  artesian,  surface,  and  possible  storage  waters, 
and  of  domestic  water  supply,  is  an  undertaking  worthy  of  a 
strong,  rapidly  developing,  and  rich  nation.  The  publication 
in  practical  and  creditable  form  of  the  product  of  all  of  the 
activities  of  the  Survey  results  in  a  contribution  in  original 
maps  and  text  larger  than  that  of  any  other  scientific  organi- 
zation in  existence. 

With  such  conceptions  of  the  scope  of  operations  in  mind, 
and  w^ith  the  results  of  a  decade  of  work  and  progress  in  view, 
individual  and  local  disappointments  and  forebodings  disap- 
pear. The  results  already  attained  by  this  single  l)ureau  of 
the  Government  form  a  monument  to  the  intelligent  interest 
taken  in  its  work  by  Congress  and  the  hearty  support  given 
it  bv  the  several  Secretaries  of  the  Interior.  The  American 
people,  as  represented  by  Congress,  desire  to  do  what  is  right 
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and  just  for  governmental  scientific  org'anizations.  Individual 
mistakes  and  nan-owness  of  conception  and  action  will  occur 
at  times,  but  as  a  whole  the  outlook  is  good,  both  for  science 
and  for  the  people  of  the  nation.  There  is  no  doubt  that  the 
mining  interests  of  the  country  are  entitled  to  direct  recogni- 
tion by  the  Government,  and  it  would  seem  that  ere  h)ng  such 
recognition  will  be  given.  Meanwhile  the  Geological  Survey 
will  aid  as  far  as  practicable  in  the  development  of  the  mineral 
resources  and  mining  industries  of  the  country.  One  of  the 
latest  bills  relating  to  the  mining  industry  has  many  com- 
mendable features.  The  function  of  the  new  department,  as 
defined  in  the  bill,  is  **to  acquire,  by  examination,  practical 
and  scientific  experiments,  geological  research,  or  otherwise, 
useful  information  on  subjects  connected  with  mining  in  the 
general  and  comprehensive  sense  of  the  word,  and  to  diffuse 
the  same  among  the  people  of  the  United  States."  It  is  further 
|)rovided  that  tlie  Geological  Survey  shall  be  the  nucleus  of 
the  new  department. 

The  establishment  of  a  Division  of  Mines  and  Mining  within 
the  Sur\^ey  would  broaden  the  scoi)e  of  its  work  and  admit  of 
a  more  direct  application  of  the  energies  of  the  Survey  to  the 
mining  industry.  In  a  general  way  such  a  division  should  be 
charged  with  the  promotion  of  the  mining  industry  of  tlie 
country  as  a  whole,  as  far  as  it  can  be  done  by  a  Government 
organization,  and  in  such  way  as  not  to  interfere  with  the 
work  of  State  organizations  on  the  one  hand  or  with  the  profes- 
sional business  of  individuals  on  the  other.  It  is  difficult  to 
specify  the  means  and  methods  by  which  these  ends  could  be 
best  attained.  Modifications  would  be  required  from  time  to 
time  as  experience  dictated. 

There  should  be  published  an  annual  report  of  the  progress 
of  the  mining  industry,  which  should  show  tlie  most  important 
advances  made  during  the  year  and  forecast  the  lines  on  which 
they  would  probably  progress  in  the  future. 

From  a  commercial  standpoint,  an  important  subject  whicli 
might  properly  be  considered  by  a  National  mining  bureau  or 
by  a  Division  of  Mines  and  Mining  in  the  Geological  Survey 
is  the  promotion  of  our  export  trade.     This  should  include  the 
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publication  of  maps,  on  as  large  a  scale  as  practicable,  show- 
ing the  distribution  of  the  economic  minerals,  reports  on  the 
methods  and  costs  of  transportation  to  the  seaboard,  the  value 
of  the  product  at  points  of  production  and  at  shipping  ports, 
and  other  information  of  interest  to  buyers  for  foreign  markets. 

In  regard  to  the  question  how  a  National  Department  of 
Mines  and  Mining  could  assist  in  the  work  which  is  local  to  the 
States,  it  may  be  said  that,  in  addition  to  the  benefit  derived 
from  the  sources  above  enumerated,  a  bureau  of  mines  might 
properly  assist  the  local  interests  by  correlating  the  work  of  the 
State  geological  surveys,  so  as  to  prevent  duplication  of  work 
and  secure  uniformity  of  results.  The  collection  of  statistics 
might  in  some  cases  be  carried  on  in  cooperation  with  the  State 
bureaus,  and  the  saving  thus  effected  be  devoted  to  investiga- 
tions of  special  interest  to  the  cooperating  States.  A  Depart- 
ment of  Mines  and  Mining  might  also  coordinate  and  harmonize 
State  regulations  of  mining  inspections,  etc. 

Much  of  the  statistical  work  done  by  the  Survey  is  dupli- 
cated bv  bureaus  within  the  States.  Few  of  the  State  bureaus, 
however,  make  complete  canvasses  of  the  mining  industry. 
In  the  more  important  coal-producing  States  there  are  mining 
inspectors,  a  part  of  whose  duty  it  is  to  collect  the  statistics  of 
coal  production,  but  in  only  one  or  two  are  the  other  mineral 
products  considered.  In  a  few  States  separate  bureaus,  the 
State  geological  survey  and  the  mining  inspectors,  duplicate 
portions  of  the  statistical  work.  It  is  unfortunate,  but  at  the 
same  time  unavoidable,  that  another  duplication  is  made  in 
the  work  of  the  Geological  Survey.  Attempts  have  been 
made  in  some  instances  to  cooperate  with  the  State  bureaus 
and  avoid  this  duplication;  and  this  is  lieing  done  at  present 
verv  satisfactorily  in  Iowa  and  Maryland.  It  would  be  well 
to  extend  this  cooperation  into  nil  the  States  having  such 
bureaus,  the  crmflicting  laws  of  the  States  and  the  frequent 
changes  due  to  political  revolutions  being  the  principal  obsta- 
cles to  uniform  and  permanent  plans. 

Theoretically,  the  only  investigations  which  can  not  be  car- 
ried on  by  the  State  are  those  which  necessarily  carry  the 
investigator  beyond  State  boundaries ;  but  conditions  usually 
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limit  a  State  organization  to  investigations  which  have  a  direct 
and  immediate  practical  application  to  the  development  of 
the  mining  industry,  and  such  conditions  and  considerations 
preclude  the  ,  State  from  taking  up  investigations  looking 
to  the  establishment  of  fundamental  principles  whose  applica- 
tion to  the  mining  industry,  while  important,  may  be  some- 
what remote. 

Foreign  National  Mining  Bureaus. 

In  England  and  the  continental  countries  of  Europe  the 
execution  of  the  laws  regulating  mining  operations  comes 
under  the  jurisdiction  of  the  national  mining  bureaus,  and 
operators  are  required  by  law  to  report  to  these  bureaus. 
Except  in  the  Territories,  a  Federal  mining  bureau  in  the 
United  States  would  have  no  such  jurisdiction,  and  could  act 
only  in  an  advisory  capacity  within  the  States,  depending,  as 
the  Division  of  Mineral  Resources  does  at  present,  upon  the 
willingness  of  producers  to  furnish  information  regarding  their 
operations. 

These  foreign  bureaus  are  occupied  primarily  with  inspec- 
tion of  mines  for  the  purpose  of  guarding  the  safety  and  health 
of  operatives;  and  on  the  Continent,  where  the  central  govern- 
ment usually  reserves  to  itself  certain  rights  in  regard  to  min- 
ing properties,  tliey  are  intrusted  with  the.  enforcement  and 
protection  of  these  rights.  Their  duties  are  restrictive  rather 
than  promotive,  and  it  does  not  seem  that  they  offer  much  that 
is  worthv  of  imitation  bv  such  an  organization  in  the  United 
States.  Vastly  more  has  already  been  done  for  the  direct 
development  of  the  mining  industry  in  the  United  States  by  the 
Geological  Survey  in  spite  of  the  limited  scope  accorded  to  it 
under  present  laws.  So  true  is  this  that  foreign  geologists 
and  mining  engineers  are  apt  to  hold  up  this  work  as  a  model 
that  could  well  be  imitated  by  their  home  organizations.  A 
great  advantage  that  an  American  organization  generally  has 
over  a  European  is  its  freedom  from  too  detailed  and  hence 
often  restrictive  regulation. 

INSULAR  SURVEYS. 

At  the  first  session  of  the  Fifty-sixth  Congress  there  was 
passed  by  the  Senate  (January  9,  1900)  a  resolution  requir- 
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ing   a  report   on  topographic  and   geologic  insular  surveys. 
The  resolution  was  as  follows: 

Resolved^  That  the  Secretary  of  the  Interior  be,  and  he  is  hereby, 
directed  to  submit  to  the  Senate  of  the  United  States  a  report  on — 

First.  The  present  condition  and  progress  of  the  topographical  and 
geological  surveys,  if  any,  which  may  have  been  inaugurated  on  the 
islands  now  under  the  jurisdiction  of  the  United  States. 

Second.  His  recommendations  as  to  further  topographical  and 
geological  surveys  on  said  islands. 

The  resolution  was  referred  by  the  Secretary  of  tlie  Interior 
to  the  Director  of  the  Survey  for  a  report  thereon;  and  on 
January  19,  1900,  the  following  letter  and  report  (Senate  Doc. 
No.  115)  were  transmitted  to  the  Secretary  of  the  Interior, 
and  by  liira  to  the  Senate : 

Department  of  the  Interior, 
United  States  Geological  Survey, 
Washington^  D,  C,^  January  19^  1900. 
Sir:  I  have  the  honor  to  acknowledge  the  receipt,  through  reference 
by  the  Hon.  Thomas  Ryan,  Acting  Secretary,  with  instructions  to  con- 
sider and  make  early  report,  of  a  resolution  of  the  Senate  of  the  United 
States,  dated  Januan'  9,  1900,  requiring  the  Secretaiy  of  the  Interior 
to  submit  to  the  Senate  a  report  on — 

First.  The  present  condition  and  progress  of  the  topographical  and  geological  sur- 
veys, if  any,  which  may  have  been  inaugurated  on  the  islands  now  under  the  juris- 
diction of  the  United  States. 

Second.  His  recommendations  as  to  further  topographical  and  ge<)lf)gi('Al  surveys 
on  said  islands. 

The  resolution  has  been  carefully  considered,  and  a  report  thereon 
is  herewith  submitted. 

I  am,  with  respect,  your  obedient  servant, 

Chas.  D.  Walcott,  Director, 
The  Secretary  of  the  Interior. 


STATUS  OF  TOPOGRAPHIC  AND  GEOLOGIC  INSULAR  SURVEYS. 

Availability  of  appropriations, — The  United  States  Geological  Sur- 
xvey  has  not  been  authorized  to  expend  any  part  of  its  appropriation 
for  surveys  beyond  the  United  States  and  Alaska.  Accordingly,  sur- 
veys of  the  islands  now  under  protection  of  the  United  States  have 
not  been  undertaken.  In  the  present  status  expenses  may  now  be 
incurred  legally  in  surveys  of  Porto  Rico  and  Hawaii,  but  the  exhaus- 
tion of  the  appropriations  by  established  work  in  the  United  States 
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has  made  it  inexpedient  to  divert  any  funds  to  those  islands.  Survej^s 
of  Cuba  and  the  Philippines  can  not  be  begun  without  special  authorit5% 
Preparation  for  surveyH. — Nevertheless,  this  Bui'eau  has  taken  steps 
to  secure  information  to  direct  plans  for  surveys  when  authorized. 
Mr.  H.  M.  Wilson,  geographer,  in  January,  1899,  made  a  special  trip 
to  Porto  Rico  to  ascertain  the  conditions  affecting  topographic  sur- 
veying in  the  island.  Mr.  Robert  T.  Hill,  geologist,  has  repeatedly 
visited  Cuba,  Porto  Rico,  and  the  West  Indies  in  prosecuting  geo- 
logic sur\'eys.  Although  this  scientific  research  outside  the  United 
States  was  carried  on  at  private  expense,  the  United  States  Survey 
holds  such  relations  to  it,  through  Mr.  Hill,  that  the  latest  data  are 
available.  Hawaii  presents  well-known  conditions  for  a  general  plan 
of  survey.  In  the  Philippines  Mr.  George  F.  Becker,  geologist,  has 
made  such  observations  as  were  practicable  under  the  circumstances 
existing  since  July,  1898.  Members  of  the  Philippine  Commission 
have  been  consulted.  In  consideration  of  future  insular  sui*veys,  there 
has  been  close  cooperation  with  the  Coast  and  Geodetic  Sun'ey. 

CONDITIONS  AND  OBJECTS  OF  INSUUIR  SURVEYS. 

Diversity  of  conditions. — ^The  conditions  demanding  and  affecting 
the  prosecution  of  topographic  and  geologic  surveys  in  Porto  Rico, 
Hawaii,  the  Philippines,  and  Cuba  are  so  diverse  that  each  island 
must  be  separately  considered. 

PORTO   RICO. 

Occasion  for  topographic  survey. — The  area  of  Porto  Rico,  includ- 
ing the  islands  of  Culebra  and  Vieques,  is  not  positively  known,  but  is 
approximately  3,800  square  miles.  The  surface  is  so  diversified  by 
numerous  hills  and  valleys  and  the  population  is  so  distributed  through 
the  island  that  a  relatively  large-scale  topographic  map  is  needed. 
The  requirements  are  comparable  with  those  of  the  Middle  and  New 
England  States,  where  the  Survey  has  adopted  the  scale  of  1  mile  to  an 
inch,  with  contour  intei-val  of  20  feet.  Drawn  upon  this  scale,  the 
atlas  of  Poi'to  Rico  may  be  published  on  twelve  15-minute  atlas  sheets 
of  the  standard  size  of  the  United  States  Sur\'ey  atla^i. 

The  few  maps  of  Porto  Rico  at  present  extant  are  based  on  the  work 
of  the  Spanish  general  staff  and  are  inaccurate.  As  a  result  of  the  tri- 
angulation  of  the  south  coast,  recently  made  by  the  United  States  Coast 
and  Geodetic  SuiTey,  it  was  found  that  the  old  Spanish  maps  were 
7  miles  in  error  in  40  linear  miles  of  coast  line.  The  published  maps 
indicate  many  I'oads  and  streams,  but  they  show  neither  details  nor 
the  numerous  trails,  which  are  the  highways  of  the  country,  with  a 
degree  of  accuracy  to  permit  of  their  being  identified  on  the  ground 
with  the  maps  in  hand.     Although  they  are  drawn  on  a  large  scale  and 
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seem  to  be  accui*ate,  these  maps  have  no  greater  value  than  have  the 
crudest  of  the  countv  atlases  of  the  United  States.  None  of  them 
show  differences  of  elevation  or  surface  relief. 

Public  works  in  the  island  of  Porto  Rico,  the  classification  of  valley 
and  mountain  lands,  the  very  important  problems  of  irrigation  and 
water  storage,  and  many  other  phases  of  economic  development, 
require  the  preparation  of  an  accuiute  topogmphic  map. 

Trian^ulation. — The  primary  triangulation  upon  which  the  topo- 
graphic mapping  must  be  based  is  being  executed  by  the  United  States 
Coast  and  Geodetic  Survey.  During  the  past  season  that  Bureau 
extended  a  sufficient  amount  of  triangulation  along  the  south  coast  to 
give  initial  control  for  the  mapping  of  about  three  atlas  sheets.  This 
will  have  to  be  supplemented  by  secondary  control,  to  be  executed  by 
this  Bureau. 

Spirit  leveling, — The  expense  of  spirit  leveling  for  the  control  of 
topography  will  be  a  trifle  greater  than  in  the  interior  of  the  United 
States,  owing  to  the  ruggedness  of  the  mountains,  which  cover  the 
larger  portion  of  the  island,  and  the  poor  condition  of  the  highways. 

Cost  of  topographic  survey. — An  approximate  estimate  of  the  cost  of 
making  a  satisfactory  topographic  map  follows.  The  estimate  is  nec- 
essarily qualified,  as  so  little  is  known  from  actual  experience  regard- 
ing the  effects  of  the  rainy  season  and  climate  upon  field  work.  It  is 
probable  that  surveys  can  be  executed  economically  only  during  the 
winter  months,  from  the  middle  of  November  until  the  middle  of 
April,  inclusive.  During  the  remainder  of.  the  year  the  rainfall  is 
exceedingly  heavy  and  persistent  and  the  temperature  so  high  as  to 
make  outdoor  work  difficult  for  white  men.  The  map  should  exhibit 
all  the  intricate  details  of  relief  and  culture,  including  the  great  num- 
ber of  trails  and  dwelling  places. 

With  these  facts  in  view,  it  is  estimated  that  the  cost  of  mapping 
the  island  on  the  scale  of  1  mile  to  an  inch,  with  a  contour  interval  of 
20  feet,  would  average  between  %\h  and  $20  per  square  mile.  This 
includes  all  cost  of  secondary  triangulation,  leveling,  detailed  topo- 
graphic work,  transportation,  and  office  expenses.  On  this  basis  the 
total  cost  of  the  topographic  survey  of  the  island,  with  the  adjoining 
smaller  islands,  will  be  between  $50,000  and  $75,000. 

GeoliHjic  »ui^ey, — Geologic  knowledge  of  Porto  Rico  is  required  to 
develop  agriculture,  irrigation,  roads,  and  engineering  works.  These 
arc  urgent  public  needs.  Occurrences  of  different  soils  are  related  to 
the  distribution  of  the  principal  types  of  rocks — the  limestones  of  the 
northern  hills  and  coastal  zone  and  the  volcanic  rocks  of  the  interior. 
Advanced  horticulture,  reforestation,  and  agriculture  in  general 
demand  soil  classification  and  exploitation  of  mineral  fertilizers.  For 
the  construction  of  roads,  bridges,  and  buildings  the  available  resources 
in  road  metal  and  building  stones  should  })e  determined.  Mineral 
deix)sits  of  more  than  local  value  are  few,  except  tlicxse  of  iron,  which 
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promise  important  developments.  The  abundant  water  powers  and 
water  supply  for  irrigation  should  be  measured.  The  geologic  map 
should  be  the  best  possible  on  the  scale  of  the  topographic  base — that 
La,  as  good  as  any  now  being  made  in  the  United  States. 

The  cost  of  such  a  geologic  survey  is  estimated  at  $5  per  square 
mile,  or  approximately  $20,000  for  the  entire  island.  The  commence- 
ment of  final  work  should  be  preceded  by  a  geologic  reconnaissance, 
to  occupy  the  first  season,  at  a  cost  of  $3,000. 

Recommendations  for  an  appropriation  of  $16,000  for  topographic 
and  geologic  surveys  follow  at  the  close  of  this  report. 

HAWAIIAN    18LANDS. 

Physical  conditions. — ^There  are  twelve  islands  \h  the  Hawaiian 
group,  approximating  an  area  of  somewhat  over  6,000  square  miles. 
Four  of  these,  however,  are  barren  and  uninhabited  rocks  of  incon- 
siderable size.  The  remaining  eight  islands,  with  their  approximate 
areas,  are  as  follows: 

Sqiure 
miles 

Hawwi 3,950 

Maui 620 

Oahu 530 

Kauai 500 

Molokai 300 

Lanai 150 

Niihau 100 

Kahoolawe 50 

Total 6,200 

The  islands  are  mountainous,  and  the  measurement  of  relief  should 
be  a  correspondingly  important  object  of  any  adequate  survey.  Engi- 
neering problems  affecting  roads  and  irrigation  are  foremost  in  imme- 
diate development  of  the  resources,  and  for  their  solution  accurate 
delineation  of  grades  and  heights  is  of  vital  importance.  The  climate 
is  favorable  to  field  work. 

Eonisting  majys, — There  existed  for  many  years  prior  to  annexation 
to  the  United  States  a  Hawaiian  government  survey  under  the  direc- 
tion of  Mr.  W.  D.  Alexander,  surveyor-general.  Under  this  organi- 
zation a  system  of  triangulation  has  been  extended  over  all  the  larger 
islands,  which  is  considered  amply  sufficient  for  the  requirements  of 
the  United  States  Geological  Survey.  The  report  of  the  surveyor- 
general  for  1889  states: 

The  sun'ey  of  government  lands  and  the  settlement  of  boundaries  have  been  the 
chief  objects  aimed  at,  rather  than  geodetic  or  topographical  work. 

The  Alexander  maps  delineate  only  a  skeleton  of  the  relief  by 
hachures,  in  a  manner  not  adequate  for  engineering  purposes,  but 
probably  so  as  to  facilitate  topographic  surveys  for  accurate  contours. 
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Geologic  survey, — A  geologic  survey  of  the  Hawaiian  Islands  is 
needed  to  promote  the  development  of  their  resources  and  public 
works,  to  aid  the  territorial  government  in  classifying  lands,  and  to 
conduct  researches  into  the  remarkable  past  and  existing  volcanic 
phenomena.  To  organize  and  properly  conduct  such  a  survey  will 
require  the  service  of  a  man  combining  executive  ability  and  special 
geologic  attainment,  to  whom  broad  discretionary  power  may  be  given 
under  general  instructions  from  the  Director  of  the  United  States 
Surv^ey.  The  geologist  in  charge  will  need  to  direct  the  topographic 
survey;  to  conduct  investigations  into  water  power,  water  supply,  and 
irrigation;  to  advise  in  regard  to  highway  improvements  and  other 
public  enterprises;  to  report  upon  mineral  resources:  to  study  the 
past  and  present  distribution  of  lava  flows,  the  volcanic  processes,  and 
the  growth  of  the  islands  as  volcanic  structures,  and  to  administer  the 
authority  and  funds  intrusted  to  him  efficiently  and  satisfactorily.  He 
will  necessarily  maintain  an  office  in  Honolulu  and  employ  one  or  more 
geologic  assistants,  a  clerk,  and  other  aids  from  time  to  time. 

Cost  of  topographic  and  geologic  survey, — It  is  estimated  that  the 
topographic  survey  of  the  islands,  covering  6,000  square  miles,  could 
be  economically  executed,  on  a  scale  of  2  miles  to  an  inch,  with  con- 
tours 100  feet  apart  vertically,  by  one  topographer  and  two  assistant 
topographers,  in  three  years,  at  an  annual  expense  of  $10,000  for  sal- 
aries and  field  work. 

For  the  geologic  survey  and  administrative  office  the  following 
estimate  of  annual  expense  accords  with  the  best  available  data  and 
experience: 

For  salaries  (geologist  in  charge,  $3,000;  assistant  geologist,  $1,800;  clerical 

assistance,  $1,500) $6,300 

Field  work,  eight  months  at  $300 2,400 

OflBce  rent  and  expenses,  twelve  months 800 

Outfit,  instruments,  and  experimental  research 1, 500 

Special  surveys  and  sundry  expenses 1, 000 

Estimate  for  geologic  survey  and  administration 12, 000 

Estimate  for  topographic  survey 10, 000 

Estimate  of  total  cost  of  surveys  annually 22, 000 

The  life  of  the  topographic  survey  having  been  reckoned  at  three 
years,  its  cost  would  be  $30,000.     The  geologic  survey  should  con 
tinue  at  least  five  years,  and  its  cost  would  be  $60,000.     Thus  the  total 
cost  of  the  proposed  survey  'would  be  $90,000.     This  does  not  include 
publication. 

Recommendations  follow  at  the  close  of  this  report. 

PHILIPPINES. 

Physical  conditions, — Climate  and  wilderness  combine  to  render 
surveys  in  the  Philippines  peculiarly  difficult.  The  accessibility  of 
separate  islands  and  their  individually  moderate  areas  make  surveys 
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possible.  The  topography  i«  mountainous.  Five  to  seven  thousand 
feet  is  the  altitude  of  ranges  in  northern  Luzon  and  in  many  of  the 
larger  islands.  Several  mountains  rise  to  8,000  feet,  and  one  or  two  to 
10,000  feet.     Declivities  are  steep,  but  forested  from  sea  to  summits. 

The  attitude  of  the  native  peoples  is  not  unfriendly  over  the  greater 
part  of  the  archipelago,  and  a  well-conducted  sur\'eying  party  should 
have  no  diflSculty,  except  where  the  Tagalos  are  numerous.  Their 
presence  in  southwestern  Luzon,  Masbate,  and  Ccbu  would  render 
necessarv  a  militarv  escort.  Local  banditti  elsewhere  are  isolated. 
The  distance  of  the  archipelago  from  Washington  will  make  it  neces- 
sary that  the  sur\'ey  shall  be  organized  with  headquarters  at  Manila, 
under  a  competent  officer  to  whom  much  discretion  may  l>e  given. 

The  variations  of  season  and  of  healthf  ulness,  the  wide  sepai'ation  of 
islands,  and  the  varied  conditions  require  that  the  organization  should 
be  adaptable,  active,  and  capable  of  independent  action  in  all  its  parts. 

KtUting  vuips. — The  coast  charts  are  of  two  kinds,  the  old  Spanish 
charts  and  the  admiralty  charts.  The  former  are  thought  to  l)e  more 
correct,  but  none  of  the  charts  are  reliable,  even  as  to  the  position  of 
the  coast  of  the  islands,  which  mav  be  as  much  as  3  or  4  miles  out  of 
place.  The  maps  of  the  interior  are,  in  general,  rude  sket<*hes,  which 
are  erroneous  and  misleading.  Mindanao  has  been  sketched  by  the 
Jesuits,  probably  with  greater  accuracy  than  any  other  island  of  the 
group.  In  the  immediate  vicinjty  of  Manila  careful  surveys  were 
executed  by  the  Jesuits  of  the  observatory,  who  prepared  a  good  out- 
line map  extending  as  far  as  Caloocan. 

Need  of  vutpH. — Administrative,  militarj',  and  economic  needs  for 
maps  are  urgent.  The  most  efficient  available  force  should  l)e  sent  to 
survey  the  islands,  to  accomplish  the  survey  as  soon  as  practicable. 
The  plan  of  survey  should  be  that  which  will  give  general  but  accu- 
rate information  at  an  earl}'-  date. 

Sun^eys  proposed, — It  is  assumed  that  the  Coast  and  Geodetic  Sur- 
vey will  accomplish  the  triangulatibn  of  the  coast  in  advance  of  or  in 
cooperation  with  the  topographic- parties  of  the  Geological  Surv^ey. 
The  triangulation  may  be  extended  inland  by  the  latter  where  neces- 
sarv, and  thev  should  conduct  such  survevs  as  will  most  satisfactorilv 
result  in  a  topographic  map  on  the  scale  of  4  miles  to  an  inch,  with 
sketch  contours  at  intervals  of  iiOO  feet.  The  primaiy  object  of  the 
work  should  be  to  extend  this  reconnaissance  over  the  archipelago. 

A  different  problem  in  surveying  is  presented  in  the  vicinity  of 
Manila  and  the  countrv  tributarv  thereto.  This  is  the  most  denselv 
populated  portion  of  the  archipelago.  It  is  also  that  in  which  military 
police  operations  will  be  most  urgently  re(|uired  and  should  be  ren- 
dered most  efficient  by  adequate  maps.  This  area  should  be  surveyed 
on  the  scale  of  2  miles  to  an  inch,  with  20  or  50  foot  contour  intervals, 
and  the  work  of  one  party,  under  military  escort,  should  be  directed 
thereto.     Three  atlas  sheets,  of  the  standard  United  StaU*s  Geological 
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Survey  size,  are  apparently  necessary  to  cover  Manila  Bay  and  the 
surrounding  country.  Additional  sheets,  extending  to  the  Gulf  of 
Lingayen,  would  no  doubt  be  needed  as  rapidly  as  the  survey  could  be 
pushed. 

Cost  of  surveys. — For  the  organization  of  three  topographic  parties 
to  conduct  the  above-described  operations,  the  following  is  an  approx- 
imate estimate  of  cost,  in  United  States  currency: 

Salaries: 

Topographer  in  charge $3, 000 

2  topographers,  heads  of  parties,  at  $2,400  each 4, 800 

6  assistant  topographers,  at  $2,000  each 12, 000 

119, 800 

Field  expenses,  three  parties  eight  months: 

6  American  camp  hands,  $50  per  month  each 2, 400 

18  native  laborers,  $5  per  month  each 720 

6  native  boats,  at  $5  per  month  each 240 

Subsistence,  33  men,  at  $10  per  month  each 2, 640 

Outfit  and  instruments,  3  parties,  at  $2,000  each 6, 000 

Miscellaneous  expenses,  including  rent,  clerical  assistance  and 

drafting,  medicines,  repairs,  transportation  among  the  idands, 

and  contingencies • 5, 400 

17,400 

Traveling  expenses,  9  officers,  Washington  to  Manila 1 ,  800 

Total,  annually : 39,000 

The  I'ate  of  progress  of  survey  can  not  accurately  be  estimated,  but 
comparing  the  Philippines  with  the  most  diflScult  forested  region  of 
the  United  States,  it  is  probable  that  a  party  consisting  of  one  topog- 
rapher and  two  competent  topographic  assistants  can  sun'-ey  500 
square  miles  per  month  on  the  scale  of  4  miles  to  an  inch.  Assuming 
that  health  and  other  conditions  permit  eight  months'  field  work  in 
every  twelve,  as  estimated,  then  two  parties  engaged  in  the  genei*al 
survey  can  accomplish  8,000  square  miles  per  annum.  The  area  of  the 
islands  being  approximately  114,000  square  miles,  the  survey  would 
be  completed  in  twelve  or  fifteen  years.  However  probable  it  may  be 
that  the  progress  of  the  survey  will  be  accelerated  by  enlarging  the 
organization,  that  which  has  been  proposed  is  believed  to  be  adequate 
as  an  initial  step. 

Geologic  recannahmnce, — The  object  of  a  geologic  reconnaissance  of 
the  islands  should  be  to  ascertain  those  general  facts  of  the  geologic 
structure  and  of  distribution  of  coal,  copper,  gold,  and  other  mineral 
resources  which  must  be  known  before  capital  can  be  intelligently 
directed  to  investment.  Such  a  reconnaissance  should  be  an  explora- 
tion, proceeding  more  rapidly  than  the  proposed  topographic  survey 
of  the  archipelago.  The  geologic  party  should  therefore  operate 
independently  of  the  other  parties.  In  the  following  statement  the 
personnel  is  based  upon  the  experience  of  the  Geological  Survey  in 
this  class  of  work.     It  affords  a  geologist  and  a  topographer  with  a 


IN8ULAB   SUBVEYS.  55 

sufficient  number  of  hands  to  render  them  independent  each  of  the 
other  in  joint  field  operations. 

Salaries: 

1  geologist,  in  charge  of  party $2, 400 

1  aaaietant  topographer 2, 000 

H*wo 

Field  expenses,  twelve  months: 

2  American  camp  hands,  $50  each  per  month 1 ,  200 

6  native  laborers,  $5  each  per  month 360 

2  native  boats,  $5  each  per  month 120 

Hire  of  buffalo  carts  or  pack  train 500 

Subsistence,  10  men  at  $10  per  month 1 ,  200 

Outfit  and  instruments 1, 500 

Miscellaneous  expenses 920 

5,800 

Traveling  expenses,  2  officers,  Washington  to  Manila  and  return 800 

Total,  annually 11,000 

It  is  proposed  that  the  geologic  reconnaissance  shall  be  prosecuted 
for  twelve  months,  and  that  a  report  similar  to  that  which  was  prepared 
for  Alaska  in  1898  shall  then  be  published. 

In  vnew  of  the  strong  probability  that  men  engaged  in  these  topo- 
graphic and  geologic  surveys  in  the  Philippines  will  be  ill  from  time 
to  time,  it  is  suggested  that  special  provision  be  made  to  continue  their 
pay  when  sick  beyond  the  limit  set  for  more  salubrious  regions. 

Recommendations  for  appropriations  for  these  surveys  follow  at  the 
close  of  this  report. 

CUBA. 

Physical  conditions, — Of  the  45,000  square  miles  comprised  in  Cuba 
and  its  adjacent  keys,  one-fourth  is  said  to  be  mountainous,  three-fifths 
are  plains,  valleys,  and  gentle  slopes,  and  the  remainder  is  swamp.  The 
central  plains  of  the  provinces  of  Habana,  Matanzas,  and  part  of  Santa 
Clara  are  favorably  conditioned  for  survey  operations.  Pinar  del  Rio 
is  somewhat  less  easy  to  map.  The  eastern  part  of  the  island,  compris- 
ing Santiago,  Puerto  Principe,  and  part  of  Santa  Clara,  presents  rela- 
tivelv  considerable  difficulties.  The  season  suitable  for  field  work 
extends  from  November  to  April,  inclusive. 

Existing  maps. — Maps  of  Cuba  and  its  keys  are  said  to  be  compila- 
tions of  local  surveys  of  doubtful  accuracy,  not  controlled  by  tnangu- 
lation.  Although  they  are  on  a  large  scale  they  exhibit  only  the  plan 
of  towns,  roads,  and  streams  without  statement  of  relative  elevations.. 
When  the  Coast  and  Geodetic  Survey  shall  have  executed  the  triangu- 
lation  of  the  coast,  the  control  therebv  afforded  will  be  available  and 
may  be  extended  into  the  interior. 

Occasion  for'  topographic  maps. — It  is  expected  that  Cuba  will  enter 
upon  an  era  of  development.  In  agriculture,  engineering,  sanitation, 
water  supply,  and  mining,  topographic  maps  are  needed  now  to  guide 
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investment  of  public  and  private  funds.  The  most  urgent  need  is  for 
a  general  topographic  map,  accurately  controlled  by  triangulation,  on 
a  moderate  scale  of  4  miles  to  the  inch,  and  contoured  to  show  diflPer- 
ences  of  elevation  of  50  to  200  feet,  according  to  the  degree  of  relief. 
Scarcely  less  urgent  may  be  the  demand  for  topographic  maps  on  a 
larger  scale  in  those  thickly  populated  districts  where  development  is 
intense.  For  some  portions  of  the  island  the  preliminary  map,  on  the 
scale  of  4  miles  to  an  inch,  may  long  suffice.  Elsewhere  maps  on  the 
relatively  large  scale  of  2  or  even  1  mile  to  an  inch,  delineating  with 
great  detail  natural  and  cultural  features,  will  be  required. 

JKstirnate  of  cost  for  topographic  work, — For  the  general  map  (scale 
4  miles  to  an  inch)  the  cost  may  be  estimated,  approximately,  at  $2  per 
square  mile,  or  $90,000  for  the  island.  For  this  amount  there  would 
be  secured  triangulation  to  control  future  surveys  on  a  large  scale. 
Leveling  is  not  proposed  in  this  preliminary  survey.  Elevations  are 
to  be  determined  in  connection  with  the  triangulation.  The  rate  of 
execution  is  estimated  at  5,000  square  miles  for  each  party  employed 
one  season.     The  survey  would  thus  occupy  three  parties  three  years. 

Topogmphic  maps  on  larger  scale  may  follow  as  conditions  require 
and  permit  their  preparation.  In  the  thickly  settled  plains  and  uplands 
the  scale  recommended  for  Porto  Rico  (1  mile  to  an  inch,  contours  20 
to  50  feet  apart)  should  be  adopted.  Such  surv^eys,  with  appropriate 
leveling,  ma}'^  be  executed  for  %10  per  square  mile.  In  mountainous 
and  thinly  settled  districts  a  map  on  the  scale  of  2  miles  to  an  inch, 
with  appropriate  contour  interval,  will  be  adequate.  Its  cost  should 
be  not  far  from  $7  per  square  mile. 

Geologic  mirvey  of  Cuba.  — The  preparation  of  the  general  map  of  the 
island  should  be  actively  followed  by  a  geologic  reconnaissance  adapted 
to  the  same  moderate  scale  and  immediate  need  for  reliable  informa- 
tion. More  detailed  general  surveys  may  1x3  undertaken  in  the  future 
by  any  permanent  government  of  the  island. 

The  cost  of  the  geologic  reconnaissance  can  not  be  accurately  fore- 
seen. Areal  mapping  on  the  scale  of  4  miles  to  an  inch  should  be 
executed  for  $1  per  square  mile.  This  would  result  in  general  infor- 
mation to  direct  future  investigations  of  the  soils,  to  assist  exploration 
for  special  mineral  resources,  including  building  stones  and  road 
metal,  and  to  serve  as  a  basis  for  more  elaborate  suitcvs.  In  addition 
to  the  geologic  reconnaissance,  careful  measurements  of  the  streams 
should  be  inaugumted. 

Suggestions  for  organization  of  the  topographic  and  geologic  surveys 
described  follow  at  the  close  of  this  report. 

CADASTRAL   SURVEYS. 

Attention  is  respectf ulh'^  called  to  the  fact  that  the  surveys  herein 
proposed  are  topographic  and  geologic  surveys,  which  are  not  designed 
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to  locate  or  measure  tracts  of  land  as  property.  Cadastral  surveys  to 
accomplish  that  purpose  would  be  much  more  expensive  and  tedious. 
But  the  proposed  topographic  surveys  will  afford  numerous  points, 
precisely  marked  by  monuments,  to  which  bounds  may  in  the  future 
be  referred. 

RECOMMENDATIONS. 
IN   GENERAL. 

Pi*monnel. — ^The  preceding  estimators  are  based  upon  the  experience 
of  the  United  States  Geological  Survey  in  making  surveys  through 
its  trained  topographers  and  geologists.  It  is  recommended  that  the 
peculiar  qualifications  of  this  corps  Ije  utilized  in  insular  surveys,  so 
far  as  may  be  compatible  with  the  proper  execution  of  work  required 
in  the  United  States  and  Alaska. 

AdminiMratian, — ^The  Federal  Government  is  now  conducting  sur- 
veys in  cooperation  with  several  States,  through  the  administration  of 
the  Director  of  the  Geological  Survey,  subject  to  approval  h\  the 
Secretary  of  the  Interior.  The  Director,  under  whose  immediate 
instructions  the  surveys  are  made,  is  responsible  to  the  cooperating 
State  for  satisfactory  results.  It  is  recommended  that  immediate 
administration  of  the  proposed  topographic  and  geologic  surveys  be 
similarly  intrusted  to  the  Director  of  the  Geological  Survey,  who  shall 
be  responsible  for  efficient  execution  of  the  plans. 

PORTO   RICO. 

It  is  recommended  that  there  be  provided  for  surveys  of  Porto  Rico 
the  sum  of  $16,000,  to  be  expended  as  follows: 

For  topographic  surveys  (including  nalaries  of  one  topographer  and  two 
assistant  topographers  from  the  United  States,  wages  of  camp  liands 
and  subsistence  in  Porto  Rico,  and  transix>rtation) |10, 000 

For  geologic  reconnaissance  (inchiding  salary  of  one  geologist  from  the 
United  States,  wages  of  camp  hands  and  subsistence  in  Porto  Rico,  and 
transportation  and  office  w^ork) 6, 000 

Total 1 6, 000 

HAWAIIAN    ISLANDS. 

It  is  recommended  that  there  be  provided  for  surv^eys  of  the 
Hawaiian  Islands  the  sum  of  $22,000,  to  be  expended  as  follows: 

For  topographic  surveys  (including  salaries  of  one  topographer,  two  assist- 
ant topographers,  field  expenses,  and  transportation) $10, 000 

For  geologic  8ur\'eys  (including  salaries  of  one  geologist  from  the  United 
States,  one  clerk,  field  and  office  expenses,  and  transportation) 12, 000 

Total 22,000 
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PHILIPPINES. 


It  is  recommended  that  there  be  provided  for  surveys  in  the  Philip- 
pines the  sum  of  $50,000,  to  be  expended  as  follows: 

For  topographic  aun'^eys  (including  salaries  of  three  topographers,  three 
assistant  topographers,  field  and  office  expenses  in  the  Philippines,  and 
transportation) $39,000 

For  geologic  reconnaissance  (including  salaries  of  one  geologist  and  one  assist- 
ant topographer,  field  expenses  in  the  Philippines,  and  transportation) ...     11, 000 

Total >   50,000 

CUBA. 

It  is  recommended  that  there  be  provided  for  surveys  of   Cuba 
$36,000,  to  be  expended  as  follows: 

For  topographic  surveys  (including  salaries  of  three  topographers  and  six 
assistant  topographers  from  the  United  States,  wages  of  camp  hands  and 
subsistence  in  Cuba,  transportation,  and  oflice  work) $30, 000 

For  geologic  reconnaissance  (including  salary  of  one  geologist  from  the  United 
States,  wages  of  camp  hands  and  subsistence  in  Cuba,  transportation,  and 
office  work ) 6, 000 

Total 36,000 

SUMMARY   OF  RBCOMMENDATIONS. 

The  foregoing  recommendations  of  appropriations  for  insular  sur- 
veys are  as  follows: 

For  topographic  and  geologic  surveys  of  the  iflland  of  Porto  Rico $16, 000 

For  topographic  and  geologic  surveys  of  the  Hawaiian  Islands 22, 000 

For  topographic  and  geologic  surveys  of  the  Philippines 50, 000 

For  toi)ographic  and  geologic  surveys  of  Cuba 36, 000 

Total 124,000 

ACKNOWLEDGMENTS. 

As  in  previous  years,  various  Government  bureaus  cordially 
cooperated  with  the  Survey.  These  include  the  Smithsonian 
Institution,  the  National  Museum,  the  Coast  and  Goedetic 
Survey,  the  General  Land  Office,  the  Division  of  Forestry  of 
the  Department  of  Agriculture,  and  the  Government  Printing 
Office.  The  members  of  the  Survey  continued  to  work  har- 
moniously and  faithfully.  Special  mention  is  made  of  the 
services  of  the  chief  clerk  and  the  chief  disbursing  clerk,  who 
took  chai'ge  of  the  administrative  and  business  affairs  of  the 
Survey  during  the  Director's  absence  in  the  field  in  the  season 
of  1899,  and  of  the  Editorial  Division,  in  which  an  unusual 
amount   of  exacting    work   was    satisfactorily   accomplished. 
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Mention  is  also  made  of  the  efficient  work  of  the  Division  of 
Engraving  and  Printing,  and  of  the  special  methods  devised 
by  its  chief  and  his  assistants,  whereby  a  large  amount  of  time 
and  money  is  saved  the  Government. 

PliAX  OF  OPERATIOX8. 

The  plan  of  operations  for  the  fiscal  year  1899-1900  was 
laid  before  the  Secretary  of  the  Interior  on  May  2,  1899,  and 
was  approved  by  him  on  May  3,  1899.  This  detailed  plan  is 
on  file  in  the  Department.  The  work  of  the  year,  hereinafter 
reviewed,  was  executed  in  conformity  with  the  plans  submitted 
and  approved. 

APPROPRIATIONS. 

For  and  during  the  fiscal  year  1899-1900  there  was  appro- 
priated for  the  work  of  the  United  States  Geological  Survey 
the  sum  of  $834,240.89.  The  acts  making  the  appropriations 
set  apart  separate  amounts  for  specific  branches  of  work  and 
for  the  salaries  of  persons  connected  with  these  branches. 
For  convenience  of  reference  these  separate  appi'opriations  are 
here  brought  together  and  classified. 

The  legislative,  executive,  and  judicial  act  contained  the 
following  items: 

For  salaries  of  Director,  chief  clerk,  chief  disbursing  clerk,  librarian,  and 

photographer,  together  with  clerkn,  messengers,  watchmen,  et  al |31, 390. 00 

For  rent 11,200.00 

Total : 42,590.00 

The  sundry  civil  act  included  the  following  items: 

For  pay  of  skilled  laborers,  etc 13, 000. 00 

For  topographic  sur^•ey8 $240, 000. 00 

For  pay  of  two  geographers  and  two  topographer?* 9, 200. 00 

Total  for  topographic  work. 249, 200. 00 

For  geological  surveys 110, 000. 00 

For  pay  of  four  geologists 13, 700. 00 

Total  for  geologic  work 123,  700. 00 

Forpaleontologic  researches 10, 000. 00 

For  pay  of  two  paleontologists 4, 000. 00 

Total  for  paleontologic  work 14, 000. 00 

For  chemical  and  physical  researches 7, 000. 00 

For  pay  of  one  chemist 3, 000. 00 

Total  for  chemical  work 10, 000. 00 
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For  general  investigations  in  Alaska $25, 000. 00 

For  gauging  streams  and  determining  water  supply  . .  ^ 50, 000. 00 

For  the  preparation  of  illustrations 14, 000. 00 

For  preparation  of  report  on  mineral  resources 30, 000. 00 

For  purchase  of  books  and  distribution  of  documents 2, 000. 00 

For  engraving  and  printing  mapa 60, 000. 00 

For  rent 6,200.00 

There  was  appropriated  in  the  same  act,  for  engrav- 
ing, printing,  and  binding  publications  of  the  Geolog- 
ical Survey,  837,000;  this  sum  to  be  disbursed,  not 
by  the  Geological  Survey,  but  by  the  Public  Printer. 
The  items  are  as  follows: 

For  engraving  illustrations  for  report  of  Director $7, 000. 00 

For  engraving  illustrations  for  monographs  and  bulletins. . .      10, 000. 00 
For  printing  and  binding  monographs  and  bulletins 20, 000. 00 

Total  for  engraving,  etc 37, 000. 00 

Furthermore,  the  same  act  contained  the  following 
special  appropriations : 

Special  appropriation  for  the  survey  of  forest  reserves 130, 000. 00 

Any  balance  of  appropriation  for  surveying  the  boundary  line  between 
Idaho  and  Montana  unexpended  June  30,  1899,  reappropriated  for  fiscal 
year  1900. 

The  deficiency  bill  approved  March  30,  1900,  con- 
tained the  following  items : 

For  engraving  and  printing  the  geological  maps  of  the  United 
States $2, 500. 00 

For  gauging  streams,  etc 20, 000. 00 

22,500.00 

The  deficiency  bill  approved  June  6, 1900,  contained 
the  following  items: 

For  maps  of  Alaska $18. 50 

For  irrigation  investigations,  Gila  River 119. 95 

For  i>ayment  for  transmission  of  public  documents  through 

Smithsonian  Exchange,  fiscal  vear  1900 4, 912. 44 

5,  (m,  89 

834, 240.  89 
ORGAXIZATIOX, 

For  convenience  of  administration,  the  following  scheme  of 
organization  of  the  work  and  business  of  the  Survey  was  adopted 
some  years  ago.  By  this  scheme  the  work  is  primarily  divided 
into  four  branches,  in  each  of  which  there  are  a  number  of 
divisions.  The  organization  as  here  given  was  in  effect  during 
the  year  to  which  this  report  pertains,  but,  as  explained  on 
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pages  19-22,  a  reorganization  of  the  Geologic  Branch  took 
effect  July  1,  1900. 

Organization  of  Geologiad  Survey  during  JxhcoI  year  1899-1900. 


Branch. 


Division. 


Geologir 


Topographic 


Publication 


Administrative 


Geology. 
Paleontology. 
Chemist  rv. 
Hydrography. 
,  Mineral  Resources. 

ITriangulation. 
Topography. 
Geography  and  Forestry. 
'  Illustrations. 
'  Editorial. 

^  Engraving  and  Printing. 
Documents,  Correspondence,  and  Reconis. 
Disbursements  and  Accounts. 
Library. 


AIiIX>TMENT8. 
ALLOTMENTS  TO  QEOLOOIC  WORK. 

As  stated  above,  the  total  appropriation  for  geologic  work 
for  1899-1900  was  8123,700.  The  following  table  exhibits 
the  allotments  that  were  made  to  the  heads  of  the  several  geo- 
logic parties: 

Allotments  to  geologic  parties. 


Parlj'. 


Executive  oflBce 

Shaler,  N.  S.  (Massachusetts) 

Emereon,  B.  K.  (Massachusetts) 

Dale,  T.  N.  (Massachusetts  and  Vermont) 

Wolff,  J.  E.  (Massachusetts,  Vermont,  and  New  Jersey ) 

AVilliams,  H.  S.  (Massachusetts,  Connecticut,  Maine,  Vii^nia, 

and  West  Virginia) 

Kemp,  J.  F.  (New  York) 

White,  David  (Pennsylvania) 

Campbell,  M.  R.  ( West  Virginia,  Ohio,  and  Tennessee) 

Hayes,  C.  W.  (Georgia,  Alabama,  and  Tennessee) 

Keith,  A.  (Tennessee,  North  Carolina,  and  Virginia) 

Clark,  W.B.  (Maryland) 


Amount. 


$6,080 
1,000 

250 
2,300 

400     ! 

1,000 
300 
2,300 
3,600 
2,900 
3,250 
1,000 
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MlotmeiiU  to  geologic  parties — Continued. 


Party. 


Van  Hise,  C.  R.  { Michigan  and  Minnesota) 

Hill,R.T.  (Texas) 

Vaughan,  T.  W.  (see  Paleontology,  p.  93) 

Taff,  J.  A.  (Indian  Territory  and  Arkansas) 

Emmons,  S.  F.  (South  Dakota  and  Colorado) 

Cross,  Whitman  (Colorado) 

Weed,  W.  H.  (Montana,  Tennessee,  North  Carolina,  and  Vir- 
ginia)   

Hague,  Arnold  (Yellowstone  National  Park) 

Lindgren,  Waldemar  (Montana,  Idaho,  and  Washington) , 

Spurr,  J.  E.  (Utah,  Nevada,  and  California) 

Branner,  J.  C.  (California) 

Turner,  H.  W.  (Nevada  and  California) 

Diller, J.S.  (Oregon) , 

Smith,  G.  0.  (Washington) 

Gilbert,  G.K.  (Washington) 

Chamberlin,  T.  C.  (northern  United  States) 

Becker,  G.  F.  (detailed  to  Philippine  Islands,  in  cooperation 
with  War  Department) 

Willis,  Bailey  ( Washington  and  field  supervision) 

Director  (field  expenses) 

Stose,  G.  W.  (map  editing) 

Eldridge,  G.  H.  (see  Mineral  Resources,  p.  102) 

Contingent 

Total 


Amount, 


159,000 
4,500 
1,600 
3,700 

13,500 
6,200 


3,400 

2,000 

5,000 

5,800 

750 

4,700 

6,100 

5,350 

6,000 

3,500 

4,000 

5,100 

1,500 

2,150 

2,900 

2,570 

123,700 


ALLOTMENTS  TO  PALEONTOLOGIC  WORK. 

The  total  appropriation  for  paleontologic  work  for  1899-1900 
was  §14,000,  which  was  allotted  to  the  various  sections  of  the 
work  as  follows: 

AUotraents  to  paleontologic  work. 


Section. 


Paleozoic 

Mesozoic 

Cenozoic 

Paleobotanic 
(Contingent  ., 


Total 


Amount. 


$2,900 
2,000 
2,300 
4,700 
2,100 


14,000 
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ALLOTMENTS  TO  TOPOGRAPHIC  WORK. 

The  appropriation  for  topographic  work  for  1899-1900  was 
8249,200,  which  was  allotted  to  the  several  sections  of  the 
work  as  follows: 

Allotments  to  topographic  work. 


Section. 


Administration 

Atlantic  section 

Central  section 

Rocky  Mountain  section. 

Pacific  section 

Instruments,  repairs,  etc. 
Contingent 


Amount.      I 


$16,800 
90,000 
50,000 
35,500 
37,500 
13,000 
6,400 


Total 249,200 


ALLOTMENTS  TO  FORESTRY  WORK. 

The  appropriation  for  the  surveys  and  investigations  of  the 
forest  reserves  was  $130,000,  which  was  allotted  as  follows: 

Allotments  to  forestry  work. 


Section. 


Topographic  surveys: 

Rocky  Mountain  section 
Pacific  section 

Forest  surveys 

Office  expenses 

Contingent  fund 


Total. 


Amount. 


$45,000 

45,000 

25,000 

9,600 

5,400 

130,000 


MISCELLANEOUS  ALLOTMENTS. 


CHEMISTRY. 


For  pay  of  all  persons  connected  with  the  chemical  work, 
and  for  the  purchase  of  chemical  supplies,  apparatus,  etc.,  the 
entire  appropriation  of  $10,000  was  allotted. 
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HYDROGRAPHY. 


The  appropriation  of  $50,000  for  hydrography  was  allotted 
as  follows:  $30,000  to  the  measurement  of  streams,  including 
survey  of  reservoir  sites,  and  the  remainder,  $20,000,  to  the 
preparation  of  reports  upon  the  methods  of  utilizing  the  water 
supply  and  to  investigations  of  underground  currents  and  arte- 
sian wells.  (See  Part  IV  of  this  Annual  Report  and  the  series 
of  Water-Supply  Papers.) 

The  appropriation  was  apportioned  by  States  as  follows: 

Apportionment  of  appropriation  for  hydrography^  hy  States. 


state  or  Territory. 

Amount. 

Alabama ,.w 

$700 
2,100 
3,000 
2,200 
2,900 
1,600 
1,600 
2,500 
1,100 
500 
1,700 
2,600 
1,300 
1,300 
2,000 
2,000 
1,900 
200 
1,400 
1,500 
5,800 
2,000 
1,900 
1,500 
1,600 
3,100 

Arizona 

California 

Carolinas 

Ck)lorado 

Georgia 

Idaho  

Kansas 

Maryland 

Michiean 

Montana 

Nebraska 

Nevada 

New  Ensland 

New  Mexico 

New  York 

North  Dakota , 

Oklahoma 

Oregon 

Pennsvlvania - .. 

South  Dakota 

Texas 

Utah 

Vinrinias 

Washinjrton 

WyomincT 

Total 

50,000 
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MINERAt.  RESOURCES. 

The  entire  appropriation  for  the  preparation  of  the  report  on 
mineral  resources,  S30,000,  was  allotted  to  the  gathering  and 
compilation  of  statistical  data  for  the  calendar  year  1899  and 
the  preparation  of  a  report  on  the  same,  which  is  published  as 
Part  VI  of  this  Annual  Report 

ENGRAVING   AND  PRINTING   MAPS,  ETC. 

The  appropriations  for  engraving  and  printing  maps,  the 
purchase  of  books  and  distribution  of  documents,  the  prepara- 
tion of  illustrations,  pay  of  skilled  laborers,  etc.,  and  the  spe- 
cial appropriations,  were  expended  for  the  specific  purposes 
named  in  the  act. 

WORK  OF  THE  YEAR. 

As  has  already  been  stated,  the  general  organization  of  the 

Survey,  by  branches  and  divisions,  was  continued  unchanged 

until  the  end  of  the  fiscal  year.    The  appoved  plan  of  operations 

was  carried  out  in  all  essential  particulars,  the  variations  being 

such  as  were  found  necessary  to  meet  conditions  that  could 
not  be  foreseen. 

GEOLOGIC   BRANCH. 
Division  of  Geology. 

The  following  is  a  summary  of  the  geologic  operations, 
arranged  according  to  geologic  and  geographic  provinces,  pro- 
ceeding from  the  Atlantic  westward: 

SUMMARY  pF  GEOLOGIC  WORK,  BY  PROVINCES. 

Atlantic  Coastal  Plain. — Work  in  the  Mesozoic  and  later 
formations  of  the  Atlantic  Coastal  Plain  was  carried  on  in  Cape 
Cod  (Shaler),  in  Maryland  and  Virginia  (Clark,  Darton),  and 
in  Texas  (Hill). 

Apjmlachian  Range  {^pre-Camhrian  and  metamorphic  rocks). — 
In  the  district  extending  from  Maine  to  Georgia  and  comprising 
formations  long  supposed  to  be  Archean,  but  now  recognized 
to  be  only  in  part  pre-Cambrian  and  in  part  Paleozoic,  detailed 
and  elaborate  investigations  were  carried  on  at  various  points, 
coordinated  under  the  general  supervision  of  Professor  Van 
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Hise.     (Emerson,  Dale,  Kemp,  Hobbs,  Williams,  Wolff,  Bas- 
com,  Mathews,  Keith.) 

Appalachian  Valley  and  plateau  region, — Progress  was  made 
in  the  study  and  description  of  the  unmetamorphosed  Paleo- 
zoic rocks  of  the  Appalachian  Valley  and  the  plateau  region 
extending  to  the  valley  of  the  Mississippi,  and  several  folios 
relating  to  quadrangles  in  the  folded  zone  and  also  to  the  less 
disturbed  districts  of  the  coal  field  have  been  prepared  for 
publication.  No  active  field  operations  are  now  in  progress  in 
the  unmetamorphosed  Paleozoic  rocks  older  than  the  Carbon- 
iferous, except  incidentally  to  the  investigation  of  the  Coal 
Measures.  The  work  under  Mr.  M.  R.  Campbell,  aided  by  Mr. 
David  White,  paleobotanist,  upon  the  stratigraphy,  stinicture, 
and  economic  geology  of  the  Coal  Measures  was  energetically 
pushed;  additional  miaterial  of  the  highest  degree  of  accuracy 
was  prepared  for  publication,  and  data  on  newly  surveyed 
areas  were  accumulated.     (Hayes,  Keith,  Campbell,  White.) 

Lake  Superior  iron  region, — Surveys  of  the  iron-bearing 
formations  of  Lake  Superior,  under  Prof.  C.  R  Van  Hise,  were 
continued  in  the  Menominee,  Vermilion,  and  Mesabi  districts. 
Monographs  on  these  districts  are  in  preparation,  and  a  report 
on  the  Menominee  district  has  lately  been  published  as  a  folio 
of  the  Geologic  Atlas  (folio  62).  (Van  Hise,  Clements,  Bayley, 
Leith.) 

Glaciated  region, — Field  investigations  of  the  glacial  deposits 
of  Wisconsui,  Illinois,  and  Indiana,  under  Prof.  T.  C.  Cham- 
berlin,  were  continued,  as  was  also  the  preparation  of  mono- 
graphs on  the  different  glacial  lobes.  (Chamberlin,  Leverett, 
Alden.) 

Arkansas-Indian  Territory. — ^The  surveys  of  the  coal  field 
of  Indian  Territory  were  continued,  covering  the  Tuskahoma 
and  part  of  the  Sallisaw  quadrangles,  and  there  were  prepared 
for  publication  as  parts  of  the  Geologic  Atlas  the  maps  and 
sections  for  the  Coalgate,  Atoka,  and  McAlester  folios,  and  the 
text  for  the  Coalgate.  In  May  an  investigation  of  the  Camden 
coal  field,  Arkansas,  was  made,  and  an  important  report 
thereon  will  be  found  in  Part  II  of  this  Annual  Report.     (Taff.) 

Tea:a5.— The  Rio  Grande  traverses  the  mountain  region  of 
Texas  through  a  grand  canyon  which  has  hithei1;o  baffled 
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explorers.  In  the  autumn  of  last  year  this  canyon  was 
successfully  studied,  and  an  important  contribution  to  our 
knowledge  of  the  geology  of  western  Texas  was  thus  made. 
(Hill.) 

Great  Plains  and  Black  Hills. — Surveys  in  the  Great  Plains 
region  had  for  their  object  chiefly  the  study  of  underground 
waters  ahd  the  accumulation  of  stratigraphic  data  as  means 
for  determining  the  depth  of  artesian  basins.  Tlie  report  on 
Nebraska,  prepared  the  previous  year,  was  succeeded  last  year 
by  one  on  the  southern  Black  Hills,  in  South  Dakota  and 
Wyoming.  The  same  questions  were  studied  in  the  Rapid, 
Mitchell,  and  Alexander  quadrangles.    (Darton,  O'Harra,  Todd.) 

In  the  northern  Black  Hills  the  detailed  study  of  the  Spear- 
fish  quadrangle  was  carried  out,  with  8j)ecially  interesting 
results  in  regard  to  the  phenomena  of  laccolithic  intrusions. 
The  mining  district  in  the  vicinity  of  Dead  wood  was  carefully 
examined.     (Enunons,  Jaggar,  Irving.) 

Rocky  Mountain  province, — In  the  mountain  ranges  of  west- 
ern Idaho  and  eastern  Washington  a  reconnaissance  was  carried 
out  with  special  reference  to  the  Bitterroot  Range  and  the 
Coeur  d'Alene  district.     (Lindgren,  Stose.) 

The  investigation  of  the  Butte  mining  district,  with  a  view 
to  monographic  report  on  the  mineral  deposits,  and  the  survey 
of  the  adjacent  Elkhom  district,  Montana,  occupied  the  field 
season.  In  connection  with  these  studies  of  copper  deposits 
the  copper  mines  of  the  Appalachian  region  were  \asited. 
(Emmons,  Weed.) 

In  the  Silverton  and  Rico  districts,  Colorado,  investigations 
of  the  structural  geology  and  genesis  of  ore  deposits  were  con- 
tinued.    (Emmons,  Ransome.) 

The  stratigraphy  and  structure  of  the  San  Juan  Mountains 
were  further  investigated,  with  special  reference  to  the  Silverton 
quadrangle.  Tlie  Telluride  folio  was  published,  and  the  La 
Plata  folio  is  nearly  ready  for  distribution.     (Cross.) 

Great  Basin  province. — The  Great  Basin  region  of  southern 
Nevada  and  southern  California  was  traversed  from  Eureka  by 
a  zigzag  route  2,000  miles  in  length,  touching  the  Sierra 
Nevada  on  the  west  and  Pioche  on  the  east,  and  extending 
southward  to  the  San  Bernai-dino  Valley,  California.     (Spurr.) 
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Pacific  coast, — In  Washington  the  surveys  of  the  Cascade 
Range  were  extended  by  the  survey  of  the  Mount  Stuart 
quadrangle  and  the  partial  survey  of  the  Snoqualmie  quad- 
rangle, and  the  Tacoma  folio  was  completed  and  published. 
(Willis,  Smith,  Mendenhall.) 

In  Oregon,  work  in  the  Roseburg  and  Coos  Bay  quadrangles 
having  been  completed  and  the  reports  advanced  to  publication, 
surveys  were  continued  in  the  Port  Orford  quadrangle,  cov- 
ering the  southwestern  portion  of  the  Klamath  Mountains. 
(DiUer.) 

In  the  Sierra  Nevada  and  adjacent  ranges  a  survey  was  made 
of  the  Silver  Peak  quadrangle,  Nevada,  and  additional  work 
was  done  on  the  Yosemite  and  Mount  Lyell  quadrangles,  Cali- 
fornia, in  preparation  for  a  final  survey.     (Turner.) 

In  the  vicinity  of  San  Francisco  the  study  of  the  Coast 
Ranges  was  continued  and  material  was  prepared  for  publication 
as  folios,  as  planned  and  described  in  the  last  Annual  Report. 
(Lawson.) 

A  general  study  of  the  asphalts  was  conducted  as  part  of  an 
investigation  of  similar  deposits  throughout  the  United  States 
for  the  Division  of  Mineral  Resources.  (Eldridge.)  A  recon- 
naissance was  made  of  the  Santa  Lucia  Range  from  Monterey 
to  San  Luis  Obispo.     (Willis,  Fairbanks.) 

A  detailed  statement  of  the  work  according  to  parties  follows: 

DETAILED  STATEMENT  OF  GEOLOGIC   WORK,   BY    REGIONS  AND   PARTIES. 

NEW   ENGLAND   REGION. 

Shaier  party  (Massachiisetts). — In  Massachusetts,  Prof  N.  S. 
Shaler,  assisted  by  Mr.  J.  B.  Wood  worth,  continued  the  study 
of  the  geology  of  the  Marthas  Vineyard  and  Cape  Cod  dis- 
tricts, in  the  Gay  Head,  Marthas  Vineyard,  Wellfleet,  Chatham, 
and  Yarmouth  quadrangles.  Professor  Shaler  was  also  engaged 
in  the  preparation  of  a  memoir  on  coast  lines.  During  the  year 
Monograph  XXXIII,  Geology  of  the  Narragansett  Basin, 
was  published,  and  an  article  on  the  Richmond  coal  basin 
appeared  in  Part  II  of  the  Nineteenth  Annual  Report. 

Emerson  party  {Massachusetts^ — Prof  B.  K.  Emerson's  field 
work  was  interrupted  during  the  summer  by  a  trip  to  Alaska 
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and  Bering  Sea,  as  one  of  the  members  of  the  Harriman 
expedition.  The  time  available  for  field  work  was  devoted  to 
a  resurvey  of  the  western  part  of  the  Ware  quadrangle,  where 
questions  of  the  relations  of  the  crystalline  rocks  had  been  only 
imperfectly  settled.  In  company  with  Prof.  W.  H.  Hobbs  he 
adjusted  the  geologic  boundaries  between  the  Housatonic 
quadrangle  and  the  30-rainute  quadrangle  south  of  it. 

In  the  office  much  time  was  devoted  to  reading  the  proof  of 
Bulletin  159,  The  Geology  of  Eastern  Berkshire  County,  and 
of  part  of  the  Housatonic  folio.  The  map,  text,  and  part  of 
the  sections  of  the  Ware  folio  were  completed,  and  the  map  of 
the  Quinsigamond  folio.  Work  was  also  done  on  a  monograph 
of  Worcester  County.  The  original  manuscript  maps  for  part 
of  the  Housatonic  folio  (Berkshire  County)  are  on  file  for 
publication. 

Dale  party  (^Massachusetts  and  Vermont) — Prof  T.  Nelson 
Dale  continued  surveys  in  the  Cohoes,  Hoosick,  Fort  Ann,  and 
Equinox  quadrangles,  the  total  area  mapped  during  the  year 
being  291  square  miles,  with  incidental  work  in  the  Greylock 
and  Bennington  quadrangles,  comprised  within  the  area  of  the 
Taconic  folio.  In  all,  three  months  were  spent  in  field  work. 
He  was  assisted  by  Mr.  F.  H.  Moffit,  geologic  aid. 

Office  work  comprised  the  preparation  of  the  Cohoes,  Fort 
Ann,  Equinox,  Cambridge,  Pittsfield,  Hoosick,  Berlin,  Grey- 
lock,  and  Bennington  sheets,  and  text  for  the  Taconic  folio. 
A  descriptive  list  was  also  prepared  of  1 1 9  negatives  sent  in 
during  the  years  1887  to  1899.  In  April  Professor  Dale  visited 
Washington  for  conference  with  the  Director  and  other  geolo- 
gists. At  the  close  of  the  year  he  had  begun  the  preparation 
of  a  paper  on  the  leading  characteristics,  both  physiographic 
and  geologic,  of  the  Taconic  region. 

Wolff' party  (^Massachusetts,  Vermont,  and  Neiv  Jersey). — Prof. 
J.  E.  Wolff*  spent  some  time  in  the  preparation  of  material 
relating  to  the  Bennington  (Vermont)  and  Greylock  (Massa- 
chusetts) quadrangles,  to  form  part  of  the  Housatonic  folio  of 
the  Geologic  Atlas.  He  consulted  with  Professor  Dale  in 
regard  to  boundaries,  and  devoted  considerable  attention  to  the 
arrangement  of  specimens  and  material  from  the  Franklin  Fur- 
nace (New  Jersey)  quadrangle. 
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Williams  party  {Massachtisetts^  Connecticut^  Maine^  Virginia^ 
and  West  Virginia). — Prof.  H.  S.  Williams,  with  the  assistance 
of  Dr.  H.  E.  Gregory,  made  an  examination  of  crystalline  areas 
in  Massachusetts  bordering  on  the  north  the  Farmington  quad- 
rangle of  Connecticut,  and  consultations  in  the  field  were  held 
with  Professors  Emerson  and  Hobbs  with  a  view  to  establishing 
uniformity  of  classification  for  several  quadrangles.  Dr.  Greg- 
ory mapped  the  crystallines  of  the  Farmington  quadrangle  and 
completed  field  work  for  all  the  crystallines  on  the  western  side 
of  the  Triassic.  A  beginning  was  also  made  on  the  crystallines 
on  the  eastern  side,  north  of  Middletown.  He  also  made  some 
progress  in  petrographic  study  and  description  of  rocks  of 
Aroostook  County,  Maine,  and  of  the  Farmington  quadrangle, 
Connecticut. 

Within  the  year  Professor  Williams  completed  the  prelimi- 
nary report  on  the  Paleozoic  rocks  and  faunas  of  Aroostook 
County,  Maine,  and  it  was  published  as  Bulletin  166.  Of 
his  preliminary  report  on  the  Paleozoic  faunas  of  ngrthem 
Arkansas  107  pages  were  completed,  and  some  preliminary 
work  was  accomplished  on  the  faunas  from  West  Virginia  and 
Virginia.  He  also  made  considerable  progress  in  the  prepa- 
ration of  figures  to  illustrate  fossils  of  Maine  and  other  regions, 
and  experiments  in  photographic  preparation  of  such  figures 
were  markedly  successful.  Furthermore,  there  were  published 
by  Professor  Williams  two  papers  setting  forth  results  of  an 
investigation  of  the  Chapman  sandstone  fauna,  revealing  its 
significance  in  determining  the  Silurian-Devonian  boundary 
for  North  America. 

Hobbs  party  (Connecticut), — Under  the  direction  of  Prof.  C. 
R.  Van  Hise,  Prof.  W.  H.  Hobbs,  assisted  by  Mr.  H.  H.  Robin- 
son, spent  two  and  one-half  months  in  areal  work  in  the  Litch- 
field, Danbury,  and  Derby  quadrangles,  Connecticut,  and  in 
detailed  study  of  the  structure  of  the  Newark  formation  of  the 
Pomperaug  Valley,  Connecticut.  The  general  purpose  of 
Professor  Hobbs's  work  is  to  extend  mapping  of  the  metamor- 
phosed crystalline  rocks  of  southwestern  Connecticut,  adjoin- 
ing on  the  west  the  work  of  Professor  Williams.  But  in  the 
Pomperaug  Valley,  beds  of  Juratria^^  age  present  within  a 
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limited  area  peculiarly  interesting  relations  of  faulting  and 
topography,  to  which  special  study  was  given. 

Kemp  party  (New  York). — Prof.  J.  F.  Kemp,  assisted  by 
Mr.  Alfred  T.  Child,  and  later  by  Mr.  Morrison  B.  Young,  con- 
tinued the  survey  of  the  Ausable  and  Lake  Placid  quadran- 
gles, Essex  County,  New  York,  the  field  season  lasting  two 
months.  Several  days  were  spent  in  conference  in  the  field 
with  Professor  Dale  upon  the  crystalline  rocks  in  the  north- 
western portion  of  the  Fort  Ann  quadrangle.  The  mapping 
of  this  area  was  completed  in  June. 

During  the  winter  season  the  office  work  was  interrupted  by 
the  illness  of  Professor  Kemp,  and  the  material  has  not  been 
submitted  for  publication. 

APPALACHIAN  REGION. 

White  party  (Pennsylvania). — Mr.  David  White  spent  two 
months  in  collecting  material  for  the  construction  of  a  paleon- 
tologic  section  of  the  Allegheny  series  in  the  type  region  of 
western  Pennsylvania.  A  portion  of  the  winter  was  spent 
in  an  examination  of  material  from  the  Allegheny  series  and 
a  comparison  of  fossils  with  those  from  the  Kanawha  forma- 
tion in  southern  West  Virginia.  A  prelimmary  report  on  this 
subject  was  published  in  the  bulletin  of  the  Geological  Society 
of  America.  Over  seventy-five  collections  of  plants  from  Car- 
boniferous and  Permian  beds  of  West  Vu-ginia,  Kentucky, 
Michigan,  Kansas,  and  Indian  Territory  were  examined  and 
reported  upon  to  various  areal  geologists  in  the  field.  Some 
time  was  devoted  to  the  classification  of  a  considerable  amount* 
of  Paleozoic  plant  material  in  the  National  Museum.  All  other 
available  time  was  given  to  advancing  the  study  and  descrip- 
tion of  the  plants  from  the  Pottsville  formation  in  the  Appa- 
lachian province.  A  report  on  The  Stratigraphic  Succession 
of  the  Fossil  Floras  of  the  Pottsville  Formation  in  the  South- 
em  Anthracite  Coal  Field  was  published  in  Part  II  of  the 
Twentieth  Annual  Report. 

Campbell  party  {West  Virginia^  Ohio,  and  Tennessee). — Mr. 
M.  R.  Campbell  commenced  the  survey  of  the  Sutton  (West 
Virginia)  quadrangle,  but  was  imable  to  complete  it,  a  more 
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refined  topographic  base  controlled  by  precise  levels  being 
found  necessarj^  on  account  of  the  economic  value  of  the  coal. 
He  revisited  the  Raleigh  quadrangle,  for  additional  work  in 
the  northern  part,  to  settle  the  stratigraphic  position  of  impor- 
tant coal  beds.  Similar  work  was  done  in  the  southwestern 
comer  of  the  Kanawha  Falls  quadrangle.  The  Bristol  quad- 
rangle was  visited  for  the  purpose  of  determining  questions 
concerning  the  correlation  of  coal  outcrops,  and  the  return 
journey  was  by  way  of  Ironton,  Ohio,  and  Huntington,  West 
Virginia,  in  order  that  more  definite  information  concerning 
alluvial  deposits  in  the  abandoned  valley  of  Kanawha  River 
might  be  obtained. 

In  the  office  descriptive  texts  for  the  Bristol  folio,  relating 
to  parts  of  Scott  and  Washington  counties,  West  Virginia,  and 
Sullivan  County,  Tennesse;  for  the  Danville  folio,  Vermilion 
County,  Illinois;  and  for  the  Huntington  and  Charleston  folios, 
Wayne,  Lincoln,  Cabell,  and  Kanawha  counties,  West  Virginia, 
were  written,  the  geologic  boundaries  of  the  Charleston  folio 
were  revised,  and  much  work  on  geologic  maps,  sections,  etc., 
for  the  different  folios  was  done. 

Hayes  party  {Georgia^  Alabama^  and  Tennessee), — Mr.  C.  Wil- 
lard  Hayes  devoted  most  of  the  year  to  the  preparation  for 
publication  of  the  folios  for  the  Dalton,  Cartersville,  and 
Marietta  quadi-angles  in  Georgia;  the  Tallapoosa  and  Rome 
quadrangles,  in  Georgia  and  Alabama,  and  the  Anniston  and 
Fort  Payne  quadrangles,  in  Alabama.  In  July  he  went  to 
western  Tennessee  and  made  a  preliminary  examination  of  the 
brown  phosphate  deposits,  the  results  being  published  in  the 
Twentieth  Annual  Report,  Part  VI.  In  the  work  on  the  pale- 
ontology of  the  brown  phosphates  Mr.  Hayes  was  assisted  by 
Mr.  E.  0.  Ulrich.  The  month  of  March  was  spent  in  Arkansas 
in  an  examination  of  the  bauxite  deposits,  on  which  a  report 
appears  in  Part  VI  of  this  Annual  Report. 

Mr.  Hayes  was  appointed  chairman  of  the  Committee  in 
Charge  of  the  Photographic  Laboratory,  which  was  discharged 
on  January  1,  1900,  and  since  then  he  has  served  as  chairman 
of  the  Advisorj^  Committee  on  the  laboratory. 
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Following  is  a  list  of  papers  prepared  for  publication  within 
the  last  year: 

Physiography  of  the  Nicaragua  Canal  route:  Nat.  Geog.  Mag.,  July,  1899. 

A  reconnaissance  of  the  Tennessee  phosphate  fields:  Twentieth  Ann.  Rept.  U.  S. 

Geol.  Survey,  Pt.  VI,  1899. 
The  Nicaragua  Canal  route:  Science,  July,  1899. 
Geological  relations  of  the  iron  ores  in  the  Cartersville  district,  (Georgia:  Trans.  Am. 

Inst.  Min.  Eng.,  February,  1900. 
An  assumed  inconstancy  in  the  level  of  Lake  Nicaragua:  Nat.  Geog.  Mag.,  April, 

1900. 
Ice  cliffs  on  White  River,  Yukon  Territory  (with  A.  H.  Brooks):  Nat.  Geog.  Mag., 

May,  1900. 
The  relation  of  biolog}'  to  physiography  (with  M.  R.  Campl)ell):  Science,  August  3, 

1900. 
The  bauxite  deposits  of  Arkansas:  Twenty-first  Ann.  Rept.  U.  S.  Geol.  Survey,  Pt 

VI,  1900. 
The  Tennessee  white  phosphates:  Twenty-first  Ann.  Rept.  V.  S.  Geol.  Sur\'ey,  Pt. 

VI,  1900. 

Keith  party  {Tennessee^  North  Carolina,  and  Virginia). — Mr. 
Arthur  Keith  spent  four  months  of  the  last  fiscal  year  in  the 
field,  in  detailed  work  in  the  Maynardville  quadrangle,  Ten- 
nessee, and  in  the  Cranberry  and  Cherokee  districts  of  North 
Carolina,  Tennessee,  and  Virginia,  the  work  in  the  Cranberry 
district  receiving  the  most  attention.  The  structure  and  stra- 
tigraphy of  the  Cambrian  and  pre-Cambrian  rocks  involved 
therein  were  studied  in  the  Wytheville  and  Abingdon  (Virginia) 
quadrangles  and  in  the  Morganton,  Mount  Mitchell,  and  Roan 
Mountain  (North  Carolina)  quadrangles,  the  phenomena  of 
metamorphism  also  receiving  careful  study.  A  further  study  of 
the  old  lavas  and  fragraental  deposits  in  the  Abingdon  and 
Wytheville  quadrangles  reaffirms  their  pre-Cambrian  age.  A 
special  study  was  made  of  folded  fault  planes  and  fan  struc- 
ture in  the  Cranberry  and  Cherokee  districts,  these  unusual 
structures  being  found  to  be  topical  of  the  mountain  region 
of  North  Carolina. 

In  the  course  of  office  work  notes  were  platted  and  areal 
geologic  work  was  brought  up  to  date  as  far  as  possible.  The 
manuscript  of  the  Maynardville  (Teimessee)  folio  was  slightly 
revised  and  is  now  in  process  of  publication.  The  manuscript 
of  the  Cranberry  (North  Carolina)  folio  has  also  been  submitted 
for  publication. 
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Bascom  party  (Pennsyivtmin). — Under  the  direction  of  Prof. 
C.  R.  Van  Hise,  Dr.  Florence  Bascom  finished  the  areal  map- 
ping of  the  metamorphic  rocks  for  the  special  Philadelphia 
folio  of  the  Geologic  Atlas.  Much  of  her  time  in  the  office  has 
been  spent  in  the  petrographic  study  of  the  material  collected 
in  the  field  and  in  drawing  sections  for  the  folio,  which  is 
practically  ready  for  presentation.  * 

ATLANTIC  COASTAL    PLAIN   REGION. 

Clark  party  (Maryland). — Prof  William  B.  Clai'k,  State 
geologist  of  Maryland,  assisted  by  Messrs.  G.  B.  Shattuck,  A. 
Bibbins,  L.  C.  Gleim,  and  G.  C.  Martin,  continued  the  investi- 
gations of  the  Cretaceous  and  Tertiary  formations  of  eastern 
and  southern  Maryland.  Special  attention  was  given  to  the 
study  of  the  Eocene  deposits  and  their  contained  fauna,  and 
the  monograph  on  this  subject  is  nearly  ready  for  publication. 
Dr.  Shattuck  continued  work  on  the  Neocene  deposits,  and  the 
delimitation  of  the  boundaiies  of  the  several  formations  is  now 
rapidly  approaching  completion.  The  Pleistocene  formations 
have  been  carefully  studied,  and  a  comprehensive  scheme  of 
classification  has  been  established. 

Professor  Clark's  work  is  carried  on  under  an  agreement 
securing  cooperation  between  the  State  survey  and  the  United 
States  Survey,  in  accordance  with  which  the  latter  will  receive 
for  publication  in  the  Geologic  Atlas  the  results  of  these 
studies  in  the  Coastal  Plain. 


INTERIOR  OR  MISSISSIPPI  REGION. 


Van  Hise  party  {Michigan  and  Minnesota). — Under  the 
supervision  of  Prof  C.  R.  Van  Hise,  field  work  in  the  Vermil- 
ion district  of  Minnesota  was  continued  by  Mr.  J.  Morgan 
Clements,  assisted  by  Mr.  C.  K.  Leith.  The  iron  formations 
were  carefully  delimited,  and  studies  of  the  ore  deposits  were 
made  with  special  reference  to  their  mode  of  occurrence  and 
origin.  A  careful  study  of  the  structure  of  the  Vermilion  dis- 
trict was  made,  and  a  reconnaissance  survey  of  an  adjacent 
area  in  the  Province  of  Ontario  was  necessary. 

Mr.  W.  S.  Bayley,  under  Professor  Van  Hise's  direction, 
continued  work  in  the  Menominee  iron-bearing  district  of  Mich- 
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igan.  The  detailed  work  was  completed  with  the  exception  of 
making  magnetic  surveys  of  certain  belts  which  possibly  may 
be  underlain  by  the  iron-bearing  formation. 

Professor  Van  Hise  himself  devoted  the  field  season  largely 
to  a  study  of  the  unsolved  structural  problems  of  the  Vermil- 
ion and  Menominee  districts,  in  addition  to  which  he  spent 
some  time  in  the  far  West  in  general  studies  having  reference 
to  problems  of  metamoi-phism. 

In  the  office  Mr.  Clements  gave  his  entire  time  to  the  prep- 
aration of  a  monograph  on  the  Vermilion  district,  the  first  draft 
of  which  is  completed.  Mr.  Bayley  gave  the  first  part  of  the 
year  to  work  on  a  special  advanced  report  on  the  Menominee 
district,  published  as  folio  62  of  the  Geologic  Atlas.  The  sec- 
ond half  of  the  year  he  continued  preparation  of  a  monograph 
on  the  Menominee  district,  the  completion  of  which  will  require 
another  year.  Professor  Van  Hise  prepared  a  chapter  on  the 
general  geology  of  the  Vermilion  district,  to  accompany  the 
monograph  on  that  area;  and  a  general  paper  on  the  iron-ore 
deposits  of  the  Lake  Superior  region  was  prepared  for  this 
Annual  Report  (Part  III).  The  remainder  of  his  time  was  given 
to  the  monograph  on  metamorphism.  Mr.  Leith  continued  the 
summarization  of  North  American  pre-Cambrian  literature  for 
a  forthcoming  bulletin  of  the  Survey,  but  most  of  his  time  was 
given  to  an  investigation  of  the  causes  of  cleavage  of  the  crys- 
talline schists  and  to  general  office  work. 

Barton  party  (South  •  Dakota  and  Wyoming). — Mr.  N.  H. 
Darton  was  engaged  during  the  field  season  in  studies  of  the 
stratigraphy  and  structure  of  the  Paleozoic,  Mesozoic,  and 
overlapping  Tertiary  formations  of  the  Black  Hills,  South 
Dakota.  This  work  was  done  under  the  auspices  of  the 
Division  of  Hydrography,  and  one  of  its  chief  purposes  was 
to  obtain  data  for  a  report  on  the  underground  waters  of  the 
Black  Hills  region,  which  has  been  prepared  for  this  Annual 
Report  (Part  IV).  Detailed  geologic  mapping  was  carried  on 
in  the  Hermosa  and  Newcastle  quadrangles,  and  a  reconnais- 
sance was  made  of  the  Edgemont  and  Sundance  quadrangles. 
Special  attention  was  given  to  a  study  of  the  coal  fields  of 
Cambria,  Wyoming,  and  to  the  prospects  for  petroleum  in  the 
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vicinity  of  Newcastle,  Wyoming.  Gypsum  deposits  were  also 
examined,  and  it  was  found  that  the  fuller's  earth  at  Fairbum, 
South  Dakota,  underlies  a  wide  area,  much  of  the  material 
appearing  to  be  of  economic  value.  A  bed  of  volcanic  ash 
was  also  found  near  Argyle,  South  Dakota. 

Under  the  direction  of  Mr.  Darton,  Prof.  C.  C.  O'Harra  was 
employed  in  mapping  the  geology  of  a  portion  of  the  Rapid 
quadrangle,  and  Profs.  J.  E.  Todd  and  C.  M.  Hall  spent  sev- 
eral months  in  the  field  studying  the  geology  and  underground 
waters  in  the  Mitchell,  De  Smet,  and  Alexandria  quadrangles. 

During  the  winter,  in  office,  the  report  on  the  geology  and 
underground  waters  of  the  Black  Hills  and  adjacent  region, 
already  mentioned,  was  prepared,  the  maps  and  text  for  the 
Juratrias  of  the  New  York  City  folio  of  the  Geologic  Atlas 
were  prepared,  and  the  Pai'ker,  Alexandria,  Olivet,  and  Mitchell 
sheets,  mapped  by  Profs.  J.  E.  Todd  and  C.  M.  Hall,  were 
edited. 

Hill  party  (Texas). — Mr.  R  T.  Hill  was  engaged  from  Sep- 
tember 1  to  November  1  in  field  work  in  the  trans-Pecos 
region  of  Texas.  A  reconnaissance  was  made  of  the  Big  Bend 
country,  and  the  results  of  this  expedition  were  of  great  inter- 
est, both  geographically  and  geologically.  Where  the  Rio 
Grande  traverses  the  mountain  region  of  Texas  it  flows  through 
a  gi'and  canyon,  in  which  several  parties,  including  those  of 
the  Boundary  surveys,  turned  back  after  vain  efforts  to  trav- 
erse it.  In  the  autumn  of  last  year  Mr.  Hill  successfully 
studied  this  canyon,  making  a  trip  of  nearly  300  miles  on  the 
Rio  Grande.  This  led  to  an  important  contribution  to  the 
geology  of  western  Texas. 

Office  work  was  devoted  to  the  compilation  and  publication 
of  a  geographic  map  of  Texas  (published  in  April);  to  the 
preparation  of  a  physical  geography  of  Texas,  to  be  published 
as  Topographic  Folio  No.  3 ;  a  report  on  The  Cretaceous  For- 
mations of  the  Black  and  Grand  Prairies  of  Texas,  their  Geo- 
logic and  Topographic  Relations,  with  Special  Reference  to 
Artesian  Waters,  which  it  is  hoped  can  be  published  as  Part 
VII  of  this  Annual  Report;  and  the  Austin  folio  of  the  Geo- 
logic Atlas,  which  will  be  published  as  soon  as  practicable. 
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Vatighan^  T.  TF.,  work  of. — The  work  of  Mr.  T.  Wayland 
Vaughan  during  the  last  fiscal  year  was  purely  paleontologic, 
and  is  referred  to  on  page  93. 

Taff  party  (Indian  Territory  and  Arkansas), — Mr.  J.  A.  TafF 
is  engaged  in  detailed  and  precise  surveys  of  the  coal  field  of 
Indian  Territory.  During  the  field  season,  which  lasted  nearly 
six  months,  he  was  assisted  by  Mr.  George  I.  Adams.  The 
survey  of  the  Tuskahoma  quadrangle  was  completed,  and  the 
Winding  Stair  quadrangle  and  about  one-half  of  the  Sallisaw 
quadrangle  were  surveyed.  In  May  Mr.  TafF  made  an  exami- 
nation of  a  part  of  the  Camden  coal  field,  Arkansas. 

During  the  winter  office  work  consisted  in  compiling  notes 
and  making  preliminary  geologic  maps  for  the  Tuskahoma, 
Winding  Stair,  and  Sallisaw  quadrangles.  Complete  maps 
and  sections  for  the  Coalgate,  Atoka,  and  McAlester  folios 
were  drawn,  and  the  text  for  the  Coalgate  was  written.  A 
paper  on  the  Geology  of  the  Eastern  Choctaw  Coal  Field, 
Indian  Territory,  was  prepared  for  pubh  cation,  and  a  report 
on  the  Camden  coal  field  was  submitted;  both  are  published 
in  Part  II  of  this  Annual  Report.  Three  months  during  the 
winter  Mr.  TafF  was  assisted  in  office  work  by  Mr.  Adams. 
On  June  1  Mr.  TafF  returned  to  the  field. 

Emmons  party  (South  Dakota). — Mr.  S.  F.  Emmons,  assisted 
by  Messrs.  T.  A.  Jaggar,  jr.,  J.  M.  Boutwell,  and  J.  D.  Irving, 
geologic  assistants,  was  engaged  in  an  investigation  of  the 
Black  Hills,  South  Dakota.  An  areal  and  economic  survev  of 
the  Spearfish  quadrangle,  in  the  northern  Black  Hills,  was 
accomplished,  and  some  parts  of  the  Sturgis  quadrangle  were 
reviewed.  Geologic  observations  were  extended  beyond  the 
western  border  of  the  Spearfish  quadrangle  to  include  the 
Paleozoic  areas  of  the  Sundance  quadrangle.  The  Spearfish 
quadrangle  includes  the  most  important  and  actively  exploited 
ore-bearing  areas  of  the  Black  Hills.  The  economic  investi- 
gation was  undertaken  by  Mr.  J.  D.  Irving,  under  the  direct 
supervision  of  Mr.  Emmons. 

In  the  office  Dr.  Jaggar  prepared  a  valuable  paper  on  The 
Laccolithic  Intrusions  of  the  Black  Hills,  accompanied  by 
an  appendix  by  Mr.  Ernest  Howe,  on  Experiments  illustrating 
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Intrusion  and  Erosion.  This  is  published  in  the  present  Annual 
Report,  Part  III.  Mr.  Boutwell  laid  down  in  great  measure 
the  geologic  outlines  of  the  Spearfish  quadrangle.  Mr.  Irving's 
time  was  devoted  to  microscopic  studies  of  the  ores  collected 
during  the  summer,  and  to  preparing  underground  maps  of  the 
most  important  groups  of  mines.  He  has  written  a  full  descrip- 
tion of  the  various  ore  deposits.  All  the  material  necessary 
for  the  double  folio  on  the  Spearfish  and  Sturgis  quadrangles 
is  ready  for  publication. 

ROCKY  MOUNTAIN  REGION. 

Emmons  party  (Colorado). — Under  the  direction  of  Mr.  S. 
F.  Emmons,  and  in  cooperation  with  Mr.  Whitman  Cross,  Mr. 
F.  L.  Ransome  was  engaged  in  an  economic  study  of  the 
mines  of  the  Silverton  quadrangle.  These  comprise  a  very 
important  series  of  silver-  and  gold-bearing  vein  deposits, 
mostly  in  eruptive  rocks.  After  a  visit  to  the  Unaweep  dis- 
trict by  Mr.  Emmons,  it  was  decided  that  a  reconnaissance 
examination  of  the  copper  and  uranium  deposits  in  the  region 
of  the  Uncompahgre  Plateau,  in  western  Colorado,  should  be 
undertaken  by  Messrs.  Ransome  and  Spencer  at  the  close  of 
their  work  in  the  Silverton  quadrangle.  This  was  accomplished 
during  the  month  of  October. 

During  the  winter  season  Mr.  Ransome  studied  microscop- 
ically the  material  gathered,  and  prepared  reports  on  the 
region  examined.  The  Mother  Lode  (California)  folio  of  the 
Geologic  Atlas,  which  was  prepared  by  Mr.  Ransome  after 
extensive  studies  of  the  lode,  will  be  published  early  in  the 
autumn. 

The  folio  of  the  Tintic  mining  district,  Utah,  will  be  pub- 
lished early  in  the  fiscal  year,  the  work  having  been  done  by 
Messrs.  George  W.  Tower  and  George  Otis  Smith. 

Cross  party  {Colorado). — Mr.  Whitman  Cross,  assisted  by 
Mr.  A.  C.  Spencer,  assistant  geologist,  and  by  Messrs.  Ernest 
Howe  and  R.  D.  George,  volunteer  assistants,  completed  the 
study  of  the  Rico  Special  quadrangle  in  the  month  of  July. 
The  months  of  August  and  September  were  spent  in  the  sur- 
vey of  the  Silverton  quadrangle,  which  adjoins  the  Telluride 
on  the  east,  and  is  in  the  heart  of  the  volcanic  complex  of  the 
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San  Juan  Mountains.  This  survey  was  not  completed,  owing 
to  the  close  of  the  season.  Before  returning  to  Washington, 
Mr.  Spencer  made  an  examination  of  the  geology  of  the 
headwaters  of  the  Rio  Grande  in  the  San  Cristobal  quadrangle, 
east  of  the  Silverton,  extending  fi'om  Weminuche  Pass  to  east 
of  the  Needle  Mountains,  and  thence  to  the  southeast  comer 
of  the  Durango  quadrangle,  where  a  small  amount  of  areal 
mapping  was  necessary  to  finish  the  Durango  sheet. 

The  greater  part  of  the  winter  and  spring  was  occupied  by 
Messrs.' Cross  and  Spencer  in  the  preparation  of  a  paper  on 
the  Geology  of  the  Rico  Mountains,  Colorado,  for  this  Annual 
Report,  Part  11.  The  Rico  sheet  was  also  completed.  Mr. 
Spencer  was  engaged  for  about  a  month  in  bibliographic 
work  assigned  to  him  by  the  Director.  In  the  spring  of  1900 
he  was  assigned  to  an  Alaskan  party,  and  left  Washington  for 
Alaska  early  in  May. 

Mr.  Cross  served  as  a  member  of  the  Committee  on  the  Pho- 
tographic Laboratory,  and  after  the  discharge  of  that  commit- 
tee as  member  of  the  Advisory  Committee  on  the  laboratory. 
He  also  acted  as  chairman  of  the  Committee  in  Charge  of  Pet- 
rograpliic  Reference  Collection,  and  as  chairman  of  the  Com- 
mittee on  Chemical  Analyses  of  Rocks  to  November,  1899. 
Mr.  Cross  also  prepared  large  collections  from  the  Anthracite- 
Crested  Butte  and  Silver  Cliff  districts  for  transfer  to  the  National 
Museum. 

Within  the  year  the  Telluride  folio  was  issued,  and  the  La 
Plata  folio  is  nearly  ready  for  distribution. 

Weed  party  (Montana^  Tennessee^  North  Carolina^  and  Vir- 
ginia).— Mr.  Walter  H.  Weed  continued  work  in  the  Helena 
Special  quadrangle,  and,  assisted  by  Dr.  Joseph  Barrell,  made 
a  special  study  of  the  ore  deposits  and  intricate  geology  of  the 
region  near  Elkhoni,  Montana.  Dr.  Barrell  being  left  to  com- 
plete the  areal  survey  of  that  region,  Mr.  Weed  joined  Mr.  Em- 
mons and  made  a  reconnaissance  trip  to  the  Marysville  district. 
New  and  extensive  development  work  in  the  copper  mines  at 
Butte  made  it  imperative  that  additional  data  should  be  secured 
for  the  monographic  study  of  that  district,  and  Mr.  Weed  spent 
the  months  of  August,  September,  and  October  in  this  work, 
making  several  trips  to  Elkhom  to  supervise  tlie  work  of  Dr. 
Barrell  there. 
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In  December  a  reconnaissance  trip  to  the  Ducktown,  Ten- 
nessee, copper  mines,  and  an  examination  of  the  newly  opened 
copper  properties  belonging  to  the  Union  Copper  Company  at 
Goldhill,  North  Carolina,  were  made,  as  well  as  a  short  trip 
to  the  copper  district  of  Person  County,  North  Carolina,  and 
Halifax  County,  Virginia.  Linden,  Virginia,  was  also  visited 
for  information  concerning  the  native  copper  deposits  in  the 
sheeted  basaltic  rocks  of  that  place.  The  results  of  these  short 
trips  were  embodied  in  a  paper  entitled  Type  Copper  Deposits 
of  the  Southern  States,  published  by  the  American  Institute 
of  Mining  Engineers. 

A  paper  on  Enrichment  of  Mineral  Veins  by  Later  Metallic 
Sulphides  was  prepared  for  the  December  meeting  of  the  Geo- 
logical Society  of  America  and  printed  in  its  Proceedings. 
Later  in  the  winter  considerable  time  was  devoted  to  the  prep- 
aration of  a  paper  on  Sulphide  Enrichment  of  Gold  and  Silver 
Veins,  which  has  been  printed  in  the  Transactions  of  the 
American  Institute  of  Mining  Engineers.  The  months  of 
February  and  March  were  devoted  to  office  work  upon  the 
Butte,  Montana,  deposits,  and  in  April  a  trip  was  made  to  Butte 
to  continue  observations  of  the  copper  veins.  In  June,  office 
work  upon  the  Elkhoni  report  was  in  progress,  and  a  paper 
on  The  Mineral  Vein  Formation  at  Boulder  Hot  Springs,  Mon 
tana,  for  this  Annual  Report  (Part  II),  was  finished.  During 
the  year  the  Little  Belt  Mountain  and  Fort  Benton  folios  were 
issued,  and  an  article  on  the  Granitic  Rocks  of  Butte,  Montana, 
was  published  in  the  Journal  of  Geology. 

Hague  party  {Yellowstone  Parle). — Mr.  Arnold  Hague  was  occu- 
pied entirely  in  office  work,  most  of  the  time  in  the  preparation 
of  Paii;  I  of  the  monograph  on  the  Yellowstone  Park  (Mono- 
graph XXXII),  Part  II  having  been  published.  He  also 
serv^ed  as  chairman  of  a  committee  appointed  to  consider  the 
scope  of  the  9-sheet  geologic  map  of  the  United  States. 

Dr.  T.  A.  Jaggar  devoted  considerable  time  to  a  petrographic 
study  of  the  rocks  of  the  Absaroka  Range,  his  report  to  appear 
•  in  Part  I  of  the  Yellowstone  Park  monograph. 

Prof  W.  A.  Setchell,  of  the  University  of  California,  revised 
and  returned  his  report  on  the  plant  life  of  the  hydrothermal 
waters  of  the  Yellowstone  Park. 

Lindgren  party    {Montana^   Idaho,    and    Washington), — Mr 
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Waldemar  Lindgren,  after  completing  and  handing  in  liis 
report  on  the  Silver  City,  De  Lamar,  and  other  raining  distiicts 
of  Idaho,  published  in  the  Twentieth  Amiual  Report,  Part  III, 
proceeded  to  Hamilton,  Montana,  where  he  outfitted  for  a  recon- 
naissance of  the  Bitterroot  Range.  On  August  1  Mr.  Lindgren 
was  joined  in  the  field  by  Mr.  George  W.  Stose,  assistant  geol- 
ogist and  editor  of  geologic  maps,  who  served  as  his  assistant 
during  August  and  September.  Mines  in  the  vicinity  of  Elk 
City,  Idaho,  were  visited  and  carefully  studied.  During  the 
month  of  September  field  work  in  Idaho  was  interrupted  by 
special  orders  from  the  Secretary  of  the  Interior  for  Mr.  Lind- 
gren to  proceed  to  Spokane,  Washington,  to  testify  in  a  case 
affecting  Government  lands. 

In  the  office  Mr  Lindgren  devoted  his  time  to  the  prepara- 
tion of  a  paper  on  Metasomatic  Processes  in  Fissure  Veins, 
presented  at  the  annual  meeting  of  the  American  Institute  of 
Mining  Engineers.  Much  time  was  also  given  to  a  report  on 
Certain  Mining  Districts  in  Washington. 

The  Colfax  folio  of  the  Geologic  Atlas,  submitted  by  Mr. 
Lindgren  for  publication,  will  be  issued  in  the  early  autumn. 

In  April  Mr.  Lindgren  obtained  leave  of  absence  for  three 
months. 

Spurr  party  {Utah,  Nevada,  and  California). — Mr.  J.  E.  Spurr 
was  engaged  in  studies  of  the  less  known  portions  of  the  Great 
Basin  region  of  Nevada  and  California,  with  a  view  to  the 
filling  of  gaps  in  the  geologic  map  of  the  United  States  and  to 
ascertaining  whatever  might  be  of  interest  from  a  scientific 
or  economic  standpoint.  His  work  was  mainly  in  Nevada, 
making  reconnaissance  surveys  of  a  large  region,  the  starting 
point  being  Eureka.  Tlie  route  traversed  the  southern  part 
of  the  State  of  Nevada  several  times  and  passed  into  adjacent 
regions  of  California,  ending  at  San  Bernardino,  making  an 
aggregate  of  over  2,000  miles  of  linear  reconnaissance. 

In  the  office  the  material  obtained  was  worked  over,  and  a 
reconnaissance  map  of  southern  Nevada  and  adjacent  California, 
including  the  region  southward  from  the  fortieth  parallel  to  a 
point  south  of  the  thirty-sixth  parallel,  was  prepared.  A  report 
to  accompany  this  map  is  under  way. 
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PACIFIC    REGION. 

Branner  party  (^California). — Prof.  J.  C.  Branner  was  absent 
on  a  scientific  expedition  to  Brazil  during  the  season  available 
for  field  work. '  By  his  request  his  allotment  was  applied  to 
the  work  of  Dr.  H.  W.  Fairbanks  for  the  San  Luis  folio,  which 
will  describe  the  San  Luis  Obispo,  Cayucos,  Arroyo  Grande, 
and  Port  Harford  quadrangles,  in  southern  California.  Dr. 
Fairbanks,  after  accompanying  Mr.  Willis  on  a  trip  from 
Monterey  through  the  Santa  Lucia  Range,  spent  several  weeks 
in  the  field  studying  the  physiography  and  structural  geology 
of  the  district.  He  thoroughly  revised  the  text  of  the  San 
Luis  folio  and  submitted  it,  with  maps,  for  further  considera- 
tion by  the  editor. 

Lawson  party  (California). — Prof.  A.  C.  Lawson  continued 
his  investigation  of  the  geology  of  the  coast  ranges  near  San 
Francisco,  with  special  reference  to  the  vicinity  of  Monte 
Diablo.  In  the  office  he  was  engaged  in  the  preparation  of 
manuscripts  for  the  folios  in  which  the  surveys  of  the  six  15- 
minute  quadrangles  covered  by  his  work  are  to  be  published. 

Turner  party  (Nevada  and  California). — Mr.  H.  W.  Turner 
was  assisted  during  the  field  season  by  Messrs.  C.  E.  Knecht 
and  J.  D.  Reed.  The  work  of  the  summer  consisted  in  the 
mapping  of  the  Silver  Peak  quadrangle,  in  Esmeralda  County, 
Nevada,  which  was  completed  in  September.  Many  specimens 
of  rock  and  ore  and  numerous  fossils  were  collected.  Several 
days  were  spent  in  the  Inyo  Mountains,  collecting  fossils,  and 
a  trip  from  Lone  Pine  to  the  summit  of  Mount  Whitney  was 
made,  data  being  gathered  throughout  the  trip  for  a  geologic 
map  of  the  southern  Sierra  Nevada  on  a  6-mile  scale,  for  which 
Mr.  J.  N.  LeConte  compiled  a  di-ainage  map  to  serve  as 
basis. 

During  the  winter  and  spring  Mr.  C.  E.  Knecht  studied 
microscopically  the  volcanic  rocks  of  the  Silver  Peak  quadran- 
gle. Mr.  Turner's  own  work  consisted  in  writing  up  notes  on 
formations  of  the  Silver  Peak  quadrangle  and  in  a  study  with 
the  microscope  of  the  igneous  and  metamorphic  rocks.  Thin 
sections  of  the  Yosemite  rocks  were  also  studied,  in  prepara- 
tion for  the  revision  of  portions  of  the  Yosemite  quadrangle. 
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Collections  of  rocks  made  during  reconnaissances  in  the  Mount 
Lyell  area  were  also  studied,  as  an  aid  to  field  work  in  that 
quadrangle  the  present  season. 

During  the  year  the  following  articles  were  prepared  by  Mr. 
Turner  for  publication: 

The  Esmeralda  fonnation:  Am.  Geol.,  March,  1900. 

The  nomenclature  of  feldepathic  granolites:  Jour.  Geol.,  Febmary-March,  1900. 

The  Pleistocene  geology  of  the  south-central  Sierra,  with  especial  reference  to  the 

region  of  the  Yosemite  Valley:  Proc.  California  Acad.  Sci. 
The  Esmeralda  formation,  a  fresh-water  lake  deposit,  with  a  description  of  the  fossil 

plants,  by  F.  H.  Knowlton,  and  of  a  fossil  fish,  by  F.  A.  Lucas:  Twenty-first 

Ann.  Kept.  U.  S.  Geol.  Survey,  Part  II. 

During  about  six  weeks  of  office  work  Mr.  Turner  was 
assisted  by  Mr.  George  I.  Adams. 

Diller  party  (Oregon). — Mr.  J.  S.  Diller  continued  his  work 
in  southern  Oregon,  assisted  by  Messrs.  A.  J.  Collier  and  James 
Storrs.  During  the  season  the  southern  portion  of  the  Port 
Orford  quadrangle  was  surveyed,  the  work  progressing  slowly 
on  account  of  the  great  variety  of  rocks  and  the  complicated 
structure  of  the  region.  Special  attention  was  given  to  the  coal- 
bearing  formation.  In  September  a  trip  east  across  the  range 
was  made,  where  Mr.  Diller  was  joined  by  Prof  Lester  F.Ward 
and  Mr.  W.  Q.  Brown  for  the  purpose  of  studying  the  supposed 
Jurassic  slates  of  Thompson  Creek  and  Cow  Creek.  Large 
collections  of  fossil  plants  were  made.  Before  returning  to 
Washington  Mr.  Diller  spent  a  few  days  in  reexamining  the 
southeastern  portion  of  the  Coos  Bay  quadrangle. 

In  the  office  the  Coos  Bay  map  and  folio  text  were  revised 
and  submitted  for  publication.  A  paper  on  The  Coos  Bay 
Coal  Field  by  Mr.  Diller  appeared  in  the  Nineteenth  Annual 
Report,  and  one  on  The  Bohemia  Mining  Region  in  the  Twen- 
tieth Annual  Report.  During  the  year  fifty-four  collections 
of  remnant  specimens  of  the  Educational  Series  of  Rocks  were 
distributed  to  educational  institutions.  Mr.  Diller  continued 
as  chairman  of  the  Petrographic  Committee,  and  Messrs.  F.  C. 
Ohm,  W.  S.  Robbins,  and  William  Ohm  were  employed  in  the 
laboratory,  of  which  Mr.  Diller  had  special  charge.  Within 
the  year  nearly  5,000  thin  sections  were  prepared,  and  large 
numbers  of  specimens  were  cut  and  polished  for  study. 
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On  June  1, 1900,  Mr.  Diller  resumed  work  in  the  Port  Orford 
quadrangle,  with  the  assistance  of  Messrs.  James  Ston-s  and 
Chester  Washburne. 

Synith  party  {Washington), — Mr.  George  Otis  Smith,  under 
the  general  direction  of  Mr.  Bailey  Willis  and  in  cooperation 
with  Mr.  W.  C.  Mendenhall,  completed  the  mapping  of  the 
Mount  Stuart  quadrangle,  Kittitas  County,  Washington.  This 
quadrangle,  it  is  believed,  furnishes  the  key  to  the  geologic 
section  of  the  northern  Cascades,  since  most  of  the  formations 
are  here  represented  and  their  relations  can  be  determined. 
The  selection  of  this  quadrangle  for  the  inauguration  of  the 
work  in  the  northern  Cascades  proves,  therefore,  to  have  been 
a  wise  one.  In  July,  1899,  work  was  commenced  on  the 
Snoqualmie  quadrangle,  which  lies  west  of  the  Mount  Stuart 
quadrangle. 

In  the  office  the  maps  and  sections  for  the  Mcunt  Stuart  folio 
were  prepared,  and  the  manuscript  of  the  text  was  nearly  com- 
pleted. In  cooperation  with  Mr.  Willis,  a  paper  was  prepared 
on  the  Clealum  iron  ores,  which  were  examined  in  the  course  of 
mapping  the  Snoqualmie  quadrangle,  the  paper  being  presented 
at  the  meeting  of  the  American  Institute  of  Mining  Engineers. 
Two  papers  were  written  for  the  meeting  of  the  Geological 
Society  of  America — one  entitled  Camas  Land,  a  Valley  Rem- 
nant, written  in  cooperation  with  Mi*.  George  C.  Curtis;  the 
other  entitled  Tertiary  Granite  in  the  Northern  Cascades, 
prepared  by  Mr.  Smith  and  Mr.  Mendenhall  jointly.  Mr.  Smith 
served  throughout  the  year  as  a  member  of  the  Committee  on 
Petrographic  Reference  Collection. 

Mr.  Willis  joined  Messi-s.  Smith  and  Mendenhall  in  the  Sno- 
qualmie quadrangle  and  devoted  the  time  from  August  20  to 
September  20  to  detailed  observations  on  the  stratigraphy  and 
sti'ucture  of  the  Eocene  and  later  formations,  and  the  physi- 
ography of  the  district. 

In  the  latter  part  of  May,  1 900,  Mr.  Smith,  assisted  by  Mr. 
F.  C.  Calkins,  field  assistant,  commenced  work  on  the  Ellens- 
burg  quadrangle,  special  attention  being  given  to  the  under- 
ground water  resources. 

Gilbert  party  {Washington.) — Mr.  G.  K.  Gilbert  spent  June 
and  July  in  Alaska  as  a  member  of  the  Harriman  expedition. 
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This  gave  him  a  valuable  opportunity  to  pursue  his  studies  of 
existing  glaciers,  Pleistocene  glaciation,  and  clianges  in  the 
relations  of  land  and  sea.  Returning  to  Seattle  the  last  of  July, 
he  took  up  the  study  of  the  group  of  terraces  in  the  Snake 
River  Valley,  tracing  them  through  a  portion  of  the  valley  of 
Columbia  River.  A  study  was  also  made  of  the  submerged 
forest  of  the  Columbia  between  the  Dalles  and  the  Cascades, 
and  attention  was  given  to  the  eolian  sand  features  of  the 
canyon  of  the  Columbia. 

During  the  office  season  the  notes  made  during  the  summer 
were  elaborated,  and  progress  was  made  on  a  report  on  the 
glaciers  and  Pleistocene  phenomena  observed  on  the  Harriman 
expedition. 

GLACIATED   RB»IOX. 

ChamherUn  party  (northern  United  States). — Prof.  T.  C.  Cham- 
berlin  has  been  privately  as  well  as  officially  engaged  for  a 
number  of  years  in  special  studies  designed  to  determine 
the  criteria  for  mapping  the  complex  and  obscure  formations 
due  to  the  great  ice  sheets  which  formerly  covered  Canada 
and  northern  United  States.  He  has  had  a  number  of  trained 
assistants,  and  their  observations  and  conclusions  will  be  pre- 
sented in  several  papers,  some  of  which  have  already  been 
offered  for  publication  by  the  Survey,  while  others  are  in 
preparation. 

During  the  year  Mr.  Frank  Leverett  was  engaged  in  field 
work  for  the  monograph  on  the  surface  features  and  glacial 
formations  of  the  district  between  Lake  Erie  and  Genesee, 
Allegheny,  and  Ohio  rivers.  In  the  Huron-Erie  basin  his 
attention  was  directed  to  the  mapping  of  the  series  of  beaches 
which  lie  on  the  western  and  southern  borders  of  the  Erie  por- 
tion of  the  basin.  In  the  valley  of  the  Ohio  and  its  northern 
tributaries  attention  was  given  to  the  effect  of  glaciation  on 
the  drainage.  Three  weeks  were  spent  in  work  in  the  Dan- 
ville (Illinois)  quadrangle. 

In  the  field  Mr.  William  C.  Alden  resumed  work  in  the 
quadrangles  in  the  southeastern  part  of  Wisconsin,  gathering 
data  for  the  preparation  of  three  folios  of  the  Geologic  Atlas. 
He  completed  field  work  in  the  Racine  and  Muskego  quad- 
rangles and  the  mapping  of  the  Silver  Lake,  Geneva,  Eagle, 
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and  Whitewater  quadrangles,  as  well  as  a  part  of  the  Kosh- 

konong  quadrangle. 

In  the  office  Mr.  Leverett  completed  the  manuscript  of  his 
monograph  and  prepared  a  report  on  the  surface  features  and 

glacial  formations  of  the  Danville  (Illinois)  quadrangle,  which 

is  to  be  incorporated  with  Mr.  Campbell's  report  on  the  coal 

deposits  of  the  Danville  quadrangle. 

Mr.  Alden  devoted  the  office  season  to  the  preparation  of 
the  manuscript  maps  and  illustrations  of  a  special  folio  for  the 
city  of  Milwaukee.  Work  was  also  begun  on  the  folio  which 
will  describe  the  Muskego,  Silver  Lake,  Eagle,  and  Geneva 
quadrangles. 

During  June,  1900,  Mr.  F.  B.  Taylor  was  engaged  in  round- 
ing out  the  extensive  observations  made  in  previous  years  at 
his  own  expense  in  eastern  Michigan,  generously  contributing 
his  full  results  to  the  monograph  now  in  preparation  on  the 
Michigan  glacial  tract. 

During  the  year  members  of  Professor  Chamberlin's  party 
have  published  the  following  articles  under  his  supervision: 

The  glacial  gravels  of  Maine,  by  George  H.  Stone:  Monograph  XXXIV. 
The  Illinois  glacial  lobe,  by  Frank  Leverett:  Monograph  XXXVIII. 
Moraines  of  southeastern  South  Dakota  and  their  attendant  dei)08its,  by  James  E. 
Todd:  Bull.  No.  168. 

ALASKA. 

The  geologists  engaged  in  work  in  Alaska  last  year  were 
Messrs.  F.  C.  Schrader  and  A.  H.  Brooks.  Mr.  Schrader  was 
in  charge  of  the  party  that  explored  the  Chandlar  and  Koyu- 
kuk  rivers;  Mr.  Brooks  was  associated  with  Mr.  Peters, 
topographer,  in  charge  of  the  party  which  proceeded  by  the 
Dalton  trail  along  the  Upper  Alsek,  past  Lake  Kluane,  and 
across  White  River  to  the  Tanana  Valley  and  thence  to  Eagle 
City.  The  routes  and  itinerary  are  given  in  connection  with 
topography  (pp.  145-149),  and  the  geologic  details  in  papers  by 
Messrs.  Scln-ader  and  Brooks  in  Part  II  of  this  Annual  Report. 

Mr.  Oscar  Rohn  having,  in  connection  with  the  military 
exploring  party  under  Captain  Abercrombie,  made  a  recon- 
naissance of  the  Chitina  Valley  and  the  Wrangell  Alps,  pre- 
pared a  report  on  the  topography  and  geology  of  that  region, 
which  is  also  included  in  Part  II  of  this  Aimual  Report. 


GEOLOGIO   WOBX   IN   ALASKA   AND  THE   PHILIPPINES.  87 

PHIUPPINB  ISLANDS. 

Becker  party. — ^The  earlier  part  of  the  last  fiscal  year  was 
spent  by  Dr.  George  F.  Becker  in  geologic  examinations  of 
the  Philippine  Islands,  so  far  as  the  military  situation  permit- 
ted. He  was  able  to  examine  some  of  the  environs  of  Cebii, 
on  the  island  of  the  same  name,  and  to  visit  the  coal  deposits 
at  Mount  Uling  (i.  e.,  Coal  Mountain),  also  on  Cebii,  one  of 
the  chief  mineral  regions  of  the  archipelago.  He  also  visited 
the  town  of  Jol6  and  its  environs,  coasted  along  the  shore  of 
Mindanao,  though  without  landing,  and  was  able  to  study  the 
terracing  of  various  islands  from  the  deck  of  a  steamer.  In 
September,  by  the  courtesy  of  General  Lawton,  he  was  per- 
mitted to  cruise  in  a  gunboat  on  Laguna  de  Bai,  touching  at 
various  points  along  the  shore  to  examine  the  formations,  but 
although  always  accompanied  by  an  escort  of  soldiers,  it  was 
not  considered  expedient  to  proceed  more  than  a  few  hundred 
yards  from  the  shore.  General  Otis  decUned  to  permit  him  to 
visit  the  provinces  of  Sorsogon  and  Albay,  and  finding  no 
further  expeditions  practicable,  he  left  Manila  the  middle  of 
October,  after  making  a  brief  report  to  the  military  governor 
on  the  geology  of  the  islands,  and  proceeded  to  the  Straits 
Settlements,  Banka,  where  he  made  some  studies  of  the  tin 
deposits. 

Dr.  Becker  reached  Washington  via  England  the  middle  of 
January,  and  has  since  been  employed  chiefly  in  compiling  and 
discussing  features  of  Philippine  geology.  In  June,  1900,  he 
was  assigned  to  the  charge  of  the  Division  of  Chemical  and 
Physical  Research. 

FIELD  AND  OFFICE  WORK   BY   afR.  WILLIfl,  ASSISTANT   IN  GEOLOGY  TO  THE  DIRECTOR. 

During  the  last  fiscal  year  the  work  of  Mr.  Bailey  Willis 
was  largely  administrative,  embracing  office  routine  and  details 
of  organization  and  questions  relating  to  the  character  and  the 
time  and  manner  of  publication  of  the  scientific  results  in 
geology.  Such  studies  as  he  was  able  to  pursue  were  directed 
to  the  bearing  of  certain  local  phenomena  upon  the  general 
problem  of  the  development  of  mountain  ranges.  His  general 
instructions  in  regard  to  field  work  called  for  conference  with 
geologists  in  various  parts  of  the  United  States.  Accordingly 
he  visited  the  Black  Hills,  where  ten  days  were  spent,  partly 
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with  Mr.  Darton,  in  the  southern  portion  of  the  uplift,  and 
partly  with  Dr.  Jaggar,  in  the  vicinity  of  Deadwood.  Pro- 
ceeding to  the  Cascade  Range,  Washington,  he  was  occupied 
with  field  work  in  cooperation  with  Messrs.  Smith  and  Menden- 
hall  during  one  month.  He  then  attended  the  National  Irri- 
gation Convention  at  Missoula,  September  25  to  28,  and 
remained  in  Missoula  until  the  middle  of  October,  engaged  in 
local  reconnaissance  upon  the  pre-Cambrian  and  Paleozoic  for- 
mations and  in  editorial  work  upon  folio  texts.  He  then  pro- 
ceeded via  Tacoma  and  Portland  to  San  Francisco,  where  he 
was  engaged  until  November  2  in  occasional  conference  with 
Professor  Lawson  and  in  study  of  the  local  geology,  in  order 
that  he  might  familiarize  himself  with  its  problems  and  thus 
be  able  to  give  proper  consideration  to  the  folios  which  Pro- 
fessor Lawson  is  preparing  for  publication.  The  absence  of 
Professor  Branner  in  Brazil  prevented  a  proposed  joint  confer- 
ence of  the  geologists  interested  in  local  work.  Between 
November  2  and  20,  in  company  with  Dr.  H.  L.  Fairbanks, 
an  exploration  was  made  of  the  Santa  Lucia  Range.  It  was 
found  that  this,  the  most  southwestern  mountain  range  of  the 
United  States,  is  of  relatively  recent  growth,  but  that  it  has  been 
preceded  at  least  twice  since  Paleozoic  time  by  equal  or  greater 
mountain  growths,  alternating  with  epochs  of  submergence, 
upon  the  same  site.  This  work  was  undertaken  as  an  auxili- 
ary study  to  Dr.  Fairbanks's  work  in  the  vicinity  of  San  Luis 
Obispo,  and  some  assistance  was  extended  to  him  in  reading 
the  physiographic  record  of  that  region.  At  Los  Angeles  a 
day  was  spent  in  considering  the  problem  of  the  underground 
resei'voir  of  the  San  Fernando  Valley  and  the  subteri'anean 
channel  of  the  Los  Angeles  River.  En  route  east,  visits  were 
made  to  Madison,  Wisconsin,  and  to  Chicago,  for  conference 
with  Professors  Van  Hise  and  Chamberlin,  respectively,  and 
Washington  was  reached  December  2. 

From  December  to  the  close  of  the  fiscal  year  Mr.  Willis 
was  continuously  occupied  with  administrative,  editorial,  and 
scientific  work.  He  served  as  a  member  of  the  Committee  on 
Building  for  the  Survey  and  of  the  Committee  on  the  Gen- 
eral Geologic  Map  of  the  United  States,  and  as  chairman  of 
the  committees  on  Chemical  Analyses  and  Illustrations.     In 
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cooperation  with  Mr.  Goode  and  in  conference  with  Alaskan 
explorers,  he  prepared  plans  for  Alaskan  surveys,  gathered  and 
airanged  the  data  for  the  report  on  insular  surveys,  and  con- 
sidered many  minor  questions  affecting  the  administration  and 
organization  of  the  Geologic  Branch. 

FIELD   AXD  OFFICE   WORK   BY  THE   DIRECTOR. 

The  general  administrative  work  of  the  Survey  occupied  the 
greater  part  of  the  Director's  time.  In  connection  with  his 
position  in  the  National  Museum,  he  visited  New  Brunswick 
and  Newfoundland  for  the  purpose  of  studying  the  Lower 
Paleozoic  and  pre-Paleozoic  formations,  so  well  developed  in 
those  provinces.  Important  geologic  data  and  large  collec- 
tions of  rocks  and  fossils  were  secured.  As  opportunity  oifered 
papers  were  prepared  on  the  results  of  this  field  work  and  on 
the  results  of  the  work  of  the  Geological  Survey  in  relation  to 
the  mineral  resources  of  the  United  States.  The  monographic 
study  of  the  Cambrian  Brachiopoda  was  also  continued. 

Under  instructions  from  the  Director,  Mr.  F.  B.  Weeks  made 
extensive  collections  of  Lower  Paleozoic  fossils  from  the 
vicinity  of  Silver  Peak,  It^evada.  In  July,  1899,  he  com- 
pleted and  transmitted  for  publication  the  manuscript  of  a 
Bibliography  of  North  American  Geology,  etc.,  for  the  year 
1898,  which  was  published  as  Bulletin  No.  162.  On  returning 
from  the  field,  in  October,  he  gave  his  attention  to  the  compi- 
lation of  a  card  catalogue  of  geologic  formation  names.  With 
the  assistance  of  several  geologists  for  a  short  time  this  impor- 
tant work  was  completed  in  April.  A  Bibliography  of  North 
American  Geology,  etc.,  for  the  year  1899,  was  then  taken 
up  and  completed.  This  will  be  published  soon  as  Bulletin 
No.  172.  Mr.  Weeks  is  a  member  of  the  Committee  on  Geo- 
logic Formation  Names.  The  work  of  this  committee  is 
greatly  facilitated  by  his  card  catalogue,  mentioned  above. 

In  the  office  work  of  the  year  the  Director  was  assisted  by 
Miss  Jean  F.  Kaighn,  confidential  clerk,  and  by  many  others 
in  the  Survey,  as  occasion  required. 

Division  of  Paleontology. 

As  usual,  most  of  the  paleontologists  were  engaged  from 
time  to  time  in  assisting  geologists  to  determine  and  correlate 
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various  formations.  The  work  of  the  paleontologist  frequently 
borders  so  closely  on  that  of  the  geologist  as  to  render  treat- 
ment under  a  separate  head  scarcely  possible. 

Girty  party  (CarboniferoiAs). — Dr.  George  H.  Girty  spent 
three  months  of  the  summer  of  1899  in  field  work  in  north- 
western Pennsylvania,  measuring  sections  and  collecting  fossils 
in  the  "subconglomerate"  formations  of  the  Lower  Carbonifer- 
ous. Most  of  his  attention  was  given  to  the  geology  of  Craw- 
ford County,  but  work  was  also  done  in  Erie,  Wari'en, 
Venango,  and  Mercer  counties.  This  investigation  is  in  direct 
connection  with  that  which  has  been  carried  on  for  several 
years  by  Dr.  Girty  in  the  Lower  Carboniferous  rocks  of  Ohio 
and  Michigan. 

In  the  office  Dr.  Girty  nearly  completed  a  paper  on  The  Strati- 
graphic  Paleontology  of  the  Carboniferous  Rocks  of  Colorado. 
He  also  examined  and  reported  upon  a  number  of  collections 
of  fossils  from  the  middle  and  upper  Paleozoic  formations  for 
various  members  of  the  Survey,  in  connection  with  their  areal 
geologic  work.  Some  time  was  given  to  collaboration  on  the 
card  catalogue  of  formation  names,  mentioned  on  page  89,  and 
to  the  selecting  of  material  and  the  supervising  of  drawings 
for  a  monograph  by  the  Director  on  Cambrian  Brachiopoda. 

Stanton  party  (Cretaceous). — Mr.  Timothy  W.  Stanton  was 
engaged  in  the  office  during  the  year.  His  principal  work 
was  the  continuation  of  the  preparation  of  a  monograph  on 
the  Lower  Cretaceous  faunas  of  the  Texas  region,  a  study  now 
approaching  completion.  This  monographic  work  was  subject 
to  frequent  and  sometimes  long  interruptions  on  account  of 
urgent  routine  duties.  These  included  reports  on  collections 
sent  in  for  examination  by  geologists  and  correspondents  of 
the  Survey  and  care  of  the  study  collections  in  the  National 
Museum. 

Under  Mr.  Stanton's  supervision.  Prof  F.  W.  Cragin,  of 
Colorado  College,  nearly  completed  the  revision  of  the  Juras- 
sic fauna  which  was  first  recognized  by  him  near  Malone, 
Texas. 

Ward  party  {Cretaceous), — In  August  Prof  Lester  F.  Ward, 
accompanied  by  Prof  Wilbur  C.  Knight,  State  geologist  of 
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Wyoming,  began  the  study  in  the  Freezeout  Hills  of  a  section 
of  strata  containing  bones  of  dinosaurs  and  other  Jurassic  ani- 
mals and  a  deposit  of  cycadean  trunks,  discovered  by  one  of 
Professor  Knighf  s,  assistants,  Mr.  W.  H.  Reed.  A  section  was 
made,  and  the  cycad  beds  were  located  at  about  the  middle  of 
the  fresh-water  Jurassic,  in  association  with  dinosaurian  bones. 
Professor  Ward  next  proceeded  to  Oregon,  joining  Prof  J.  S. 
Diller  at  Riddles.  A  study  of  the  sections  and  plant  remains 
proved  the  existence  of  a  considerable  deposit  of  Jurassic  rocks 
in  the  vicinity  of  Buck  Mountain  on  Cow  Creek,  and  in  the 
vicinity  of  Nichols,  near  the  eastern  end  of  Table  Mountain. 
Representative  collections  were  made  covering  all  the  critical 
points. 

Professor  Ward  next  visited  the  locality  known  as  the  Pet- 
rified Forests  of  Arizona,  for  the  pui-pose  of  obtaining  such 
information  as  might  be  of  value  touching  the  proposition  to 
set  aside  the  region  embracing  the  Petrified  Forests  as  a  national 
park.  A  thorough  examination  was  made  in  the  vicinity  of 
the  town  of  WilHams,  35  miles  west  of  Flagstaff,  and  in  the 
vicinity  of  Holbrook,  where  the  petrified  forests  are  extensively 
developed.  His  exploration  was  also  extended  down  the  Little 
Colorado  to  the  Lees  Ferry  road.  On  returning  to  Washing- 
ton he  prepared  a  report  on  the  Petrified  Forests,  whicli  was 
published  by  the  Department  of  the  Interior  as  a  special 
document.  t 

Professor  Ward  also  visited  New  Haven,  Connecticut,  to 
study  the  large  collections  of  cycads  that  had  been  added  to 
the  Yale  collection.  In  addition  to  the  various  minor  matters 
in  the  office,  work  on  the  Compendium  of  Paleobotany  was 
advanced,  Miss  Schmidt  making  noteworthy  progress  on  the 
bibliography.  For  the  purpose  of  consulting  the  paleobotan- 
ical  collections  and  libraries.  Professor  Ward,  at  his  personal 
expense,  visited  the  British  Museum  and  the  Jodrell  laboratory 
at  Kew,  and  late  in  June  proceeded  to  Paris  for  like  purpose. 

Fontaine^  W.  ilf.,  work  of. — Professor  Fontaine  examined  and 
determined  various  collections  of  fossil  plants  firom  Oregon, 
and  made  preliminary  reports  on  them.  He  made  a  trip  to 
Williams  College  to  study  Emmons's  collection  of  North  Caro- 
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Una  fossil  plants  and  described  them  for  publication.  He  also 
reviewed  and  criticised  Professor  Wanner's  collection  of  fossils 
from  near  York,  Pennsylvania,  and  determined  and  described 
collections  of  fossil  plants  made  by  Professor  Ward  in  the 
District  of  Columbia  and  in  Maryland. 

Knowlton  party  (Cretaceotis). — Prof  F.  H.  Knowlton  did  not 
take  the  field  during  the  year,  as  it  was  deemed  advisable  that 
he  continue  his  memoir  on  the  flora  of  the  Puget  formation. 
If  the  drawings  can  be  completed,  this  will  be  submitted  for 
publication  before  the  close  of  the  current  fiscal  year.  Later  he 
assisted  in  the  preparation  of  the  index  to  geologic  formation 
names  by  indexing  certain  publications  assigned  to  him.  From 
December  1  to  May  1  his  entire  time  was  occupied  in  studying 
and  reporting  on  various  collections  of  fossil  plants  for  geolo- 
gists of  the  Survey.  These  included  reports  on  (1)  Triassic 
wood  from  Virginia  and  North  Carolina,  for  Professor  Ward; 
(2)  internal  structure  of  cycads  from  Wyoming,  for  Professor 
Ward;  (3)  plants  from  indurated  clay  from  brink  of  Grand 
Canyon  of  Yellowstone  River,  for  Mr.  Arnold  Hague;  (4) 
small  collection  of  fossil  plants  from  North  Fork  of  Monastash 
Creek,  Washington,  for  Mr.  George  Otis  Smith;  (5)  collection  of 
fossil  plants  made  near  Martin,  Washington,  for  Mr.  George  Otis 
Smith;  (6)  fragmentary  plants  from  Death  Valley,  California, 
for  Mr.  J.  E.  Spurr;  (7)  Miocene  plants  from  Montana,  for  Mr. 
Earl  Douglass;  (8)  coniferous  plants  from  Newark  system  of 
Comiecticut,  for  Prof.  W.  H.  Hobbs;  (9)  fossil  plants  from  the 
Durango  quadrangle,  Colorado,  for  Mr.  A.  C.  Spencer;  (10) 
plants  from  Alaska,  collected  by  Mr.  F.  C.  Schrader;  (11)  plants 
from  Montana,  for  Mr.  Earl  Douglass;  (12)  fossil  plants  of  the 
Esmeralda  formation,  to  accompany  a  paper  on  the  geology  of 
this  formation,  by  Mr.  H.  W.  Turner  (see  this  Annual  Report, 
Part.II);  (13)  fossil  wood  from  the  Triassic  of  the  Pomperaug 
Valley,  Connecticut,  to  accompany  a  paper  by  Prof.  W.  H. 
Hobbs  (see  this  Annual  Report,  Part  III),  and  (14)  Pleistocene 
plants  fi'om  Columbia  River,  Oregon,  for  Mr.  G.  K.  Gilbert. 
Professor  Knowlton  also  read  the  proof  of  his  bulletin  on  the 
Flora  of  the  Montana  Formation  (Bulletin  No.  1 63)  and  of  an 
article  in  the  Twentieth  Annual  Report,  Part  III,  on  the  Fossil 
Plants  Associated  with  the  Lavas  of  the  Cascade  Range. 


PALEONTOLOGIO  WORK  OF  THE  YEAR.  93 

DaU  party  {Tertiary). — The  field  work  of  Dr.  William  H. 
Dall  was  undertaken  in  connection  with  the  Harriman  expedi- 
tion to  Alaska  and  the  Bishop  Memorial  Museum,  of  Honolulu. 
All  the  expenses  of  the  latter  trip  were  borne  by  the  museum 
or  Dr.  Dall,  and  every  facility  was  provided  him  for  studying 
the  Tertiary  elevated  reefs  on  the  Island  of  Oahu  by  the 
director  of  the  museum  and  several  residents  of  Honolulu. 
The  results  of  these  observations  were  summed  up  in  an 
appendix  to  a  report  on  the  geology  of  Oahu  by  Prof.  C.  H. 
Hitchcock.  Dr.  Dall  concludes  that  the  Tertiary  age  of  these 
reefs,  as  in  the  case  of  the  other  South  Sea  reefs  studied  by 
Prof.  Alexander  Agassiz  during  recent  years,  seems  reasonably 
well  assured,  the  Pleistocene  reefs  in  all  cases  being  very  near 
sea  level  and  easily  differentiated  by  their  condition. 

In  the  office  Dr.  Dall  was  engaged  in  routine  work,  includ- 
ing the  identification  of  various  collections  of  fossils  for  mem- 
bers of  the  Survey,  especially  large  series  from  Oregon  for 
Mr.  J.  S.  Diller.  Notes  of  the  summer's  field  work  were  also 
written  up  and  prepared  for  publication. 

Early  in  January  Dr.  Dall  again  took  up  the  revision  of  the 
Tertiary  fossils  of  Florida  and  the  southeastern  United  States, 
and  carried  it  through  the  Tellinacea  and  Leptonacea  to  the 
beginning  of  the  Lucinacea. 

Mr.  T.  Wayland  Vaughan  was  engaged  during  the  year 
chiefly  in  office  work.  Collections  were  identified  and  system- 
atically arranged  from  the  Jackson  horizon  at  Jackson,  Missis- 
sippi, and  the  Claiborne  horizon  at  Jackson,  Alabama.  A 
collection  from  Vicksburg,  Mississippi,  was  also  aiTanged,  and 
the  identification  of  the  collections  from  the  Red  Bluff  horizon, 
Mississippi,  was  almost  completed.  Mr.  Vaughan's  principal 
work  was  in  connection  with  monographing  the  post-Eocene 
corals  of  the  United  States.  As  nearly  all  the  latest  Tertiary 
corals  also  occur  in  the  present  seas,  it  was  necessary  to  study 
the  living  fauna  of  the  Gulf  of  Mexico  and  Caribbean  region. 
In  this  connection  studies  were  made  of  the  collections  in  the 
National  Museum,  and  a  report  was  written  for  the  United 
States  Fish  Commission  on  the  corals  collected  by  the  Porto 
Rico  expedition  of  1898-99.  A  report  was  also  written  on 
Some  Fossil  Corals  from  Curagao,  Oruba,  and  Buen  Ayre,  for 
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the  Royal  Dutch  Geological  Museum  in  Leyden.  All  of  this 
material  will  be  of  service  in  the  preparation  of  the  mono- 
graph mentioned.  Considerable  work  was  also  done  on  a 
general  bibliography  of  corals,  and  a  bibliography  on  the  post- 
Eocene  fossils  and  Recent  corals  of  eastern  North  and  South 
America  and  the  West  Indian  and  Caribbean  regions  was  pre- 
pared for  publication.  Besides  several  minor  publications  on 
corals,  Mr.  Vaughan  read  the  proof  of  a  monograph  on  the 
Eocene  and  Lower  Oligocene  Corals  of  the  United  States 
(Monograph  XXXIX)  and  of  a  paper  entitled  Reconnaissance 
in  the  Rio  Grande  Coal  Fields  of  Texas  (Bulletin  164).  He 
also  assisted  in  the  preparation  of  the  catalogue  of  geologic 
formation  names,  the  literature  of  the  Tertiary  being  assigned 
to  him. 

Mr.  Frank  Bums  was  sent  by  Dr.  Dall  to  the  Pliocene 
region  near  Peace  Creek  in  southeastern  Florida,  where  he 
obtained  a  large  and  valuable  collection.  In  the  office  he  was 
engaged  in  cleaning,  sorting,  and  registering  fossils. 

The  confusion  existing  in  much  of  our  knowledge  of  the 
southern  Tertiary  formations  can  be  corrected  only  by  the 
application  of  paleoritologic  tests,  and  for  this  reason  Dr.  Dall 
has  been  systematically  accumulating  for  a  number  of  }'ears 
large  series  of  fossils  from  each  geologic  horizon. 

In  the  office  Dr.  Dall  gave  a  great  deal  of  time  and  attention 
to  assisting  geologists  and  correspondents  of  the  Survey  in  the 
identification  of  fossils  and  in  researches  in  the  literature  of 
the  Tertiary  formations. 

Division  of  Chemistry. 

The  force  at  work  in  the  Division  of  Chemistry  during  tne 
fiscal  year  1899-1900  was  the  same  as  for  the  preceding  year, 
and  consisted  of  Prof  F.  W.  Clarke  (in  charge).  Dr.  W.  F. 
Hillebrand,  Dr.  H.  N.  Stokes,  and  Mr.  George  Steiger.  Routine 
work  of  the  usual  character  occupied  most  of  the  time,  and  in 
all  171  analyses  were  reported. 

In  the  course  of  the  year  three  bulletins  were  prepared,  two 
of  which  are  already  printed.  No.  167  contains  the  miscel- 
laneous scientific  researches  which  have  been  carried  out  in 
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the  laboratory  during  tlie  last  five  years,  aiid  No.  168  is  a 
compilation  of  rock  analyses,  over  1,400  in  number,  made  by 
the  chemists  of  the  Survey  since  its  earliest  organization.  The 
third  bulletin  (No.  176),  by  Dr.  Hillebrand,  is  a  treatise  on  the 
methods  employed  in  the  analysis  of  silicate  rocks  and  embodies 
the  experience  gained  in  the  laboratories  of  this  Bureau.  Bul- 
letins 168  and  176  represent  a  revision  and  enlargement  of 
Bulletin  No.  148,  which  has  been  entirely  distributed  and  for 
which  there  is  still  a  steady  demand.  Dr.  Hillebrand's  portion 
of  that  bulletin  has  been  reproduced  as  a  separate  volume  in 
Germany,  translated  into  German  by  Dr.  E.  Zschimmer. 

The  researches  upon  the  constitution  of  the  natural  silicates, 
by  Professor  Clarke  and  Mr.  Steiger,  have  been  continued 
and  have  led  to  uimsual  results,  for  the  investigators  have 
found  it  possible,  in  many  silicates,  to  replace  the  alkalies,  and 
even  lime,  by  ammonium.  No  silicates  of  ammonium  have 
heretofore  been  known,  and  this  substitution  of  a  volatile  base 
for  fixed  bases  opens  up  an  entirely  new  and  very  fruitful  field 
in  mineralogic  research.  The  work  will  be  continued  fi-om 
time  to  time  as  opportunities  offer. 

Early  in  1899  attention  was  called  to  a  remarkable  discov- 
ery,  in  Colorado,  of  a  new  mineral  containing  vanadium  and 
uranium.  This  mineral,  camotite,  was  found  in  commercial 
quantities,  and  offers  a  new  source  of  the  rare  metals  which  it 
contains,  and  for  which  there  is  some  economic  demand.  Dr. 
Hillebrand  has  made  a  very  laborious  investigation  of  this  new 
material,  and  with  it  has  studied  a  remarkable  vanadiferous 
sandstone  in  which  relatively  large  quantities  of  the  rare 
vanadium  mica,  roscoelite,  occurs;  and  his  results,  together 
with  a  report  on  the  geology  of  the  region  by  Mr.  Ransome, 
will  soon  be  published. 

In  addition  to  the  regular  work  of  the  division,  many 
demands  are  made  upon  it  for  the  identification  of  minerals, 
ores,  etc.,  sent  from  all  parts  of  the  United  States.  Between 
January  1  and  June  30  more  than  140  such  samples  were 
examined  and  reported  on,  an  average  of  about  one  for  each 
working  day. 
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Division  of  Hydrography. 

This  division  was  continued  in  charge  of  Mr.  Frederick  H. 
Newell,  whose  assistants  in  the  various  subdivisions  of  investi- 
gations were  Messrs.  Arthur  P.  Davis,  Charles  H.  Fitch,  Willard 
D.  Johnson,  N.  H.  Dai-ton,  Cyrus  C.  Babb,  H.  A.  Pressey, 
Edwin  G.  Paul,  Gerard  H.  Matthes,  and  Charles  R.  Olberg. 
In  addition  there  were  employed  in  the  field  a  number  of 
assistants,  designated  as  resident  hydrographers,  whose  names 
are  given  below,  in  connection  with  the  work  in  various 
localities. 

Mr.  Arthur  P.  Davis,  shortly  after  the  beginning  of  the  fiscal 
year,  severed  his  connection  with  the  investigation  of  the  prac- 
ticability of  storing  water  along  Gila  River  for  the  purpose  of 
irrigating  the  Gila  River  Indian  Reservation.  This  was  con- 
tinued by  Mr.  J.  B.  Lippincott,  and  the  results  have  been  pub- 
lished in  Water-Supply  Paper  No.  33.  Mr.  Davis  obtained 
leave  of  absence  for  one  year,  in  order  to  continue  investiga- 
tions in  Central  America  for  the  Isthmian  Canal  Commission, 
similar  to  those  which  he  had  begun  for  the  Nicaragua  Canal 
Commission  under  the  Department  of  State. 

Mr.  Charles  H.  Fitch,  formerly  in  charge  of  the  Indian  Ter- 
ritory section  of  topography,  was  transferred  to  the  Division 
of  Hydrography  in  the  latter  part  of  the  fiscal  year,  to  take 
up  reservoir  surveys  in  the  Rocky  Mountain  region. 

Mr.  Willard  D.  Johnson  continued  his  studies  of  the  Great 
Plains  area  and  completed  the  paper  on  The  Utilization  of  the 
Great  Plains,  published  in  Part  IV  of  this  Annual  Report. 

Mr.  N.  H.  Darton  continued  systematic  examination  of  the 
region  in  the  vicinity  of  the  Black  Hills  in  Wyoming  and  South 
Dakota.  The  results  of  his  work  are  shown  in  the  paper  in 
Part  IV  of  this  Annual  Report.  Work  was  also  continued  in 
South  Dakota  by  Prof.  James  E.  Todd,  the  results  being  given 
in  Water-Supply  Paper  No.  34.  Mr.  C.  M.  Hall,  of  Fargo, 
North  Dakota,  carried  on  similar  work  in  adjacent  areas. 

Mr.  Cyrus  C.  Babb  continued  as  an  assistant  on  the  survey 
of  Gila  River,  and  in  October,  1899,  began  a  survey  and  exam- 
ination of  the  Uinta  Indian  Reservation,  in  northeastern, Utah, 
for  the  purpose  of  ascertaining  the  water  supply  and  practica- 
bility of  irrigating  the  agricultural  lands  of  this  reservation. 
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Mr.  H.  A.  Pressey  gave  most  of  his  time  to  the  preparation 
of  data  relating  to  New  York  streams.  Measurements  of  these 
were  begun  by  the  United  States  Board  of  Engineers  on  Deep 
Waterways,  and  have  been  continued  by  this  Survey.  The 
field  work  was  carried  on  mainly  by  Mr.  Robert  E.  Horton. 
Late  in  the  fiscal  year  Mr.  Pressey  took  up  work  in  the  vicinity 
of  the  proposed  Southern  Appalachian  Park,  in  order  to  ascer- 
tain the  outflow  from  this  important  mountain  area. 

Mr.  p]dwin  G.  Paul  continued  in  charge  of  the  instrumental 
equipment  and  the  rating  of  meters,  and,  in  addition,  carried 
on  field  work  in  Pennsylvania,  Maryland,  and  West  Virginia, 
mainly  in  the  drainage  basin  of  Delaware,  Susquehanna,  and 
Potomac  rivers. 

Mr.  Gerard  H.  Matthes  made  a  detailed  survey  of  the  River- 
side reservoir  site  in  Arizona,  and  in  October  carried  on  a 
reconnaissance  in  Mancos  Canyon,  in  southeastern  Colorado,  to 
ascertain  the  cost  and  capacity  of  the  small  reservoir  sites  in 
or  adjacent  to  that  portion  of  the  Southern  Ute  Reservation. 
Upon  the  completion  of  this  work  he  returned  to  Washington 
to  write  his  rej)ort  and  to  prepare  material  for  Part  IV  of  the 
Annual  Report. 

In  addition  to  the  special  investigations  above  mentioned 
svstematic  field  work  was  carried  on  in  a  manner  similar  to  that 
described  in  the  Eighteenth,  Nineteenth,  and  Twentieth  annual 
reports,  the  allotment  of  funds  being  similar  to  that  of  preced- 
ing years.  The  results  are  shown  in  the  accompanying  volume 
on  hydrography  (Part  IV)  and  in  the  series  of  Water-Supply 
and  Irrigation  Papers,  39  of  which  have  now  been  published. 

The  following  list  gives,  in  general  geographic  order,  the 
names  of  the  States  or  groups  of  States  where  work  was 
conducted,  and  also  the  names  of  the  engineers  or  resident 
hydrogi'aphers  under  whose  direct  charge  tlie  operations  were 
performed. 

HUMID  REGION. 

New  England, — The  study  of  the  hydrographic  data  for 
southern  New  England  was  continued  by  Prof.  Dwight  Porter. 

New  ForA;.— Measurements  of  streams  issuing  from  the  Adi- 
rondacks  and  tributary  mainly  to  Black,  Mohawk,  and  Hudson 
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rivers  were  continued  by  Mr.  H.  A.  Pressey  and  Mr.  Robert  E. 
Horton.  This  work  was  done  in  cooperation  with  the  office  of 
the  State  engineer  and  surveyor,  and  appropriations  were  made 
by  the  legislature  of  New  York  for  this  purpose. 

Pennsylvania, — Measurements  of  Delaware  and  Susquehanna 
rivers  and  their  tributaries  were  carried  on  from  the  Washington 
office  by  Mr.  Edwin  G.  Paul. 

Maryland, — Prof  William  B.  Clark,  State  geologist,  continued 
to  render  efficient  assistance  in  the  maintenance  of  river  stations, 
principally  on  ti-ibutaries  of  the  Potomac. 

Virginia  and  West  Virginia. — A  number  of  streams  were  sys- 
tematically measm'ed  in  these  States,  the  work  being  largely 
performed  by  Prof  D.  C.  Humphreys,  of  Lexington,  Virginia. 

North  Carolina  and  South  Carolina, — Prof.  J.  A.  Holmes,  State 
geologist,  continued  active  cooperation,  the  field  work,  as  in  the 
past,  being  done  by  his  assistant,  Mr.  E.  W.  Myers. 

Georgia^  Florida,  Alabama,  and  Tennessee, — Prof  B.  M.  Hall, 
of  Atlanta,  Georgia,  with  the  aid  of  his  brothers,  extended  the 
river  measurements  in  the  region  where  water  power  is  being 
developed,  and  in  this  work  assistance  was  rendered  by  Prof. 
W.  S.  Yeates,  State  geologist  of  Georgia,  and  by  Prof  Eugene 
A.  Smith,  State  geologist  of  Alabama. 

Ohio, — Measurements  of  a  few  rivers  of  this  State  were  made 
through  cooperation  with  Dr.  C.  O.  Probst,  secretary  of  the 
State  Board  of  Health,  the  work  being  done  by  Mr.  Benjamin 
H.  Flynu.  Prof  C.  N.  Brown,  of  the  Ohio  State  University, 
also  rendered  assistance. 

Mississippi  Valley. — Facts  relating  to  the  flow  of  Mississippi 
River  and  its  tributaries  were  brought  together  by  Mr.  William 
Starling,  of  Greenville,  Mississippi. 

SUBHUMID   REGION. 

South  Dakota. — Mr.  N.  H.  Darton,  geologist,  continued  field 
work  and  the  preparation  of  his  report  on  the  artesian  conditions 
in  the  vicinity  of  the  Black  Hills.  Mr.' James  E.  Todd,  of  Ver- 
milion, South  Dakota,  also  extended  the  mapping  of  the  under- 
ground waters,  the  results,  as  previously  noted,  being  printed 
in  Water-Supply  Paper  No.  34. 
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Nebraska. — Facts  concerning  the  rivers  of  this  State  were 
obtained  by  Prof.  O.  V.  P.  Stout  and  his  assistants,  Messrs. 
Glenn  E.  Smith  and  Adna  Dobson. 

Kansas  and  Oklahoma.— AX[  of  tlie  river  stations  in  Kansas 
were  maintained  by  Mr.  W.  G.  Russell,  and  a  number  of  river 
measurements  were  made  in  the  adjacent  Territory  of  Oklahoma. 

Texas. — A  number  of  streams  in  this  State  were  systematic- 
ally measured  by  Prof.  Thomas  U.  Taylor,  of  Austin,  who 
also  brought  together  facts  bearing  upon  the  destruction  of  the 
Austin  dam,  which  took  place  on  April  8,  1900. 

ARID  REGION. 

The  greater  part  of  the  field  work  was  carried  on  within  the 
arid  region,  where  the  opportunities  for  development  through 
water  conservation  are  very  great.  A  number  of  reservoirs 
were  8ur\^eyed  and  estimates  of  their  capacity  and  cost  were 
prepared.  Canal  lines  conducting  the  water  from  these  reser- 
voirs to  the  irrigable  lands  were  also  examined  on  the  ground, 
and  the  cost  of  construction  was  ascertained. 

Arizona. — The  survey  of  reservoirs  along  Gila  River  was 
brought  to  a  conclusion,  and  the  results  were  printed  in  Water- 
Supply  Paper  No.  33.  This  work  was  begun  by  Mr.  Arthur  P. 
Davis  and  carried  on  by  Mr.  J.  B.  Lippincott,  the  estimates  and 
conclusions  being  verified  by  Mr.  James  D.  Schuyler,  whose 
report  has  been  printed  as  Senate  Document  No.  152,  Fifty-first 
Congress,  first  session. 

California. — The  drought  conditions  have  continued  in  this 
State  and  the  necessity  for  water  storage  has  become  so  appar- 
ent that  concerted  action  has  been  found  necessary  on  the  part 
of  various  associations.  The  California  Water  and  Forest 
Society  in  particular  has  raised  a  fund  of  several  thousand 
dollars,  a  portion  of  which  it  is  intended  to  use  in  cooperation 
with  the  United  States  Geological  Survey  for  examination  of 
reservoir  sites  and  for  the  detennination  of  available  water 
supply.  The  field  work  has  been  under  the  supervision  of 
Mr.  J.  B.  Lippincott.  The  principal  reservoir  survey  is  the 
Hetch  Hetchy,  near  the  headwaters  of  Tuolumne  River. 
Systematic  measurements  were  begun  on  the  headwaters  of 
the  San  Joaquin,  Kings,  Salinas,  and  other  streams. 
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Colorado. — Mr.  A.  L.  Fellows  continued  work  in  this  State 
and  maintained  the  river  stations  established  in  previous  years. 

Idaho. — Mr.  N.  S.  Dils,  of  Caldwell,  Idaho,  had  charge  of  the 
operations  in  this  State,  and  received  assistance  from  the  State 
engineer,  Mr.  D.  W.  Ross. 

9  

Montana. — Prof.  Samuel  Fortier,  of  the  Agricultural  College 
at  Bozeman,  Montana, 'had  charge  of  the  river  measurements  in 
that  part  of  the  State.  Prof.  Fred  D.  Smith,  of  the  University 
of  Montana,  at  Missoula,  Montana,  maintained  a  few  river  meas- 
urements at  points  readily  accessible,  and  made  a  reconnaissance 
of  Flathead  Lake. 

Nevada. — A  thorough  examination  of  Truckee  River  and  of 
Lake  Tahoe  was  made  by  Mr.  L.  H.  Taylor,  who  also  kept  up 
systematic  measurements  along  Humboldt  River  and  other 
streams. 

New  Mexico. — Mr.  Philip  E.  Harroun,  of  Albuquerque,  con- 
tinued measurements  along  the  Rio  Grande  and  surveyed  a 
number  of  reservoir  sites.  The  flow  of  the  river  was  also 
ascertained  at  El  Paso,  by  Mr.  W.  W.  Follett,  consulting  engi- 
neer of  the  International  (Water)  Boundary. 

Oregon. — Investigations  in  this  State  were  carried  on  in  con- 
nection with  those  of  the  State  of  Washington. 

Utah. — Prof  George  L.  Swendsen,  of  Logan,  Utah,  made 
measurements  of  Bear  and  Logan  rivers.  Mr.  Cyrus  C.  Babb 
began  a  detailed  survey  of  the  Uinta  Indian  Reservation,  in 
the  northeastern  part  of  the  State. 

Washington. — Various  rivers,  mainly  on  the  east  side  of  the 
Cascade  Range,  were  measured  by  Mr.  Sydney  Arnold,  of  North 
Yakima,  and  streams  on  the  Olympic  Peninsula  were  measured 
by  Mr.  W.  J.  Ware,  of  Port  Angeles. 

Wyoming. — Systematic  work  was  maintained  by  Mr.  A.  J. 
Parshall,  assistant  State  engineer. 

RESULTS. 

The  data  obtained  by  field  work  during  the  calendar  year 
1899  were  prepared  for  publication  in  Water-Supply  Papers 
Nos.  35-39,  inclusive.  These  form  essentially  one  report,  but 
owing  to  the  limitations  imposed  by  law  (100  pages  for  each 
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paper)  it  was  necessar}'  arbitrarily  to  divide  the  material  into 
five  portions.  This  report  gives  a  description  of  each  river,  and 
of  the  points  at  which  measurements  are  made ;  also  the  results 
of  these  measurements,  the  daily  gage  heights  as  reported 
by  the  observers,  and  other  facts  of  interest  to  engineers  and 
students.  These  data  are  printed  in  this  form  in  order  to  make 
them  available  to  the  public  as  soon  as  possible.  The  esti- 
mated flow  by  months  and  for  the  year,  and  diagrams, 
maps,  and  other  illustrations,  were  prepared  for  publication  as 
Part  IV  of  this  Annual  Report.  This  dual  form  has  been 
found  necessary  in  order  to  economize  time  and  space.  Water- 
Supply  Papers  c^n  be  issued  at  once,  while  the  annual  reports, 
with  illustrations,  can  not  be  issued  until  about  a  vear  later. 

Besides  the  Water-Supply  Papers  mentioned  on  page  75  of 
the  Twentieth  Annual  Report,  Part  I,  there  have  been  printed: 
No.  31,  on  Lower  Michigan  Mineral  Waters,  by  Dr.  Alfred  C. 
Lane;  No.  32,  on  the  Water  Resources  of  Porto  Rico,  by 
Herbert  M.  Wilson;  No.  33,  on  Storage  of  Water  on  Gila 
River,  Arizona,  by  J.  B.  Lippincott;  No.  34,  on  Geology  and 
Water  Resources  of  a  Portion  of  Southeastern  South  Dakota, 
by  J.  E.  Todd,  and  Nos.  35-39,  inclusive,  which,  as  before 
stated,  give  the  results  of  stream  measurements  (Operations  at 
River  Stations)  for  the  year  1899. 

Division  of  Mineral  Resources. 

The  Division  of  Mineral  Resources  continued  under  the 
direction  of  Dr.  Da\nd  T.  Dav.  The  first  six  months  of  the 
fiscal  year  were  employed  in  the  completion  of  the  report, 
Mineral  Resources,  1898.  Before  this  had  been  completed, 
preparatory  work  for  the  collection  of  the  statistics  of  the 
mineral  production  for  1899  was  well  advanced.  This  pre- 
liminary work  consisted  principally  of  the  revision  of  the  list 
of  producers  and  the  carrying  on  of  the  necessary  correspond- 
ence in  relation  thereto.  The  statistics  of  mineral  production 
being  taken  for  the  calendar  year,  the  work  of  this  division  is 
distributed  over  the  latter  half  of  one  and  the  first  half  of  the 
next  fiscal  year.  At  the  present  time  the  report  on  the  mineral 
production  for  1899  is  well  advanced,  the  report  on  j>reciou8 
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stones  having  been  published  in  April,  1900.  The  reports  on 
the  production  of  coal,  asbestos  and  graphite,  sulphur  and 
pyrite,  mineral  paints  and  barytes,  soapstone,  g^^sum,  phos- 
phate rock,  abrasive  materials,  iron  ores,  manganese  ores,  and 
iron  and  steel  are  already  in  the  hands  of  the  printer,  and  the 
manuscripts  of  the  other  chanters  of  the  report  are  nearing 
completion. 

Owing  to  the  peculiar  conditions  which  existed  during  1899, 
principally  the  wonderful  industrial  activity  that  year,  many 
new  mines  were  opened  and  new  metallurgic  establishments 
started,  which  increased  the  difficulties  of  obtaining  the  reports 
promptly  and  has  somewhat  delayed  their  completion.  Much 
of  the  work  of  the  division,  in  addition  to  the  statistical  compila- 
tion, was  given  to  the  study  of  certain  economic  minerals 
where  a  demand  had  arisen  for  complete  information.  For  this 
purpose  Mr.  George  H.  Eldridge  was  sent  to  study  the  asphal- 
tum  deposits  of  the  United  States,  Dr.  Hayes  to  study  the 
deposits  of  bauxite  in  Arkansas,  and  similar  investigations 
have  been  made  in  regard  to  other  substances. 

The  force  employed  in  the  preparation  of  the  volume  of 
Mineral  Resources,  in  addition  to  the  various  special  agents, 
experts,  and  geologists  detailed  on  special  work,  consisted  of 
Dr.  David  T.  Day,  chief  of  division,  assisted  by  Mr.  Edward  W. 
Parker  and  Mr.  Jefferson  Middleton,  statisticians ;  Miss  Helen 
Hough,  Miss  Katrine  W.  Cottrell,  Mrs.  L.  L.  Kimball,  and  Mrs. 
M.  M.  Raborg,  clerks ;  Miss  E.  E.  Crowell,  stenographer ;  Mr. 
George  T.  Sabourin,  copyist ;  ]\Ir.  Theodore  H.  Johnson,  Miss 
Belle  Worth  Bagley,  Miss  Altha  T.  Coons,  Miss  Julia  M. 
Corse,  and  Miss  Agnes  Gerry,  statistical  experts. 

The  work  of  the  division  is  sufficiently  advanced  to  be  able 
to  give  the  usual  summary  of  the  mineral  products  for  the 
calendar  year  1899.  The  record  for  that  year  was  one  far 
surpassing  all  precedents  in  regard  to  mineral  production. 
The  total  value  of  the  mineral  product  of  the  United  States  in 
1899  is  found  to  have  approached  one  billion  dollars,  an  increase 
of  more  than  40  per  cent  over  the  value  of  the  products  in  the 
preceding  yeai-,  and  nearly  double  that  of  the  output  in  1889. 
Mucli  of  this  increase  was  due  to  the  extraordinary  prices  which 
ruled  for  pig  iron  during  the  greater  part  of  tlie  year,  the  value 
for  this  product  being  more  than  double  that  for  1898,  and 


STATISTICS  OF  MINERAL   BESOUBCES.  103 

also  more  than  double  the  combined  value  of  the  gold  and  the 
commercial  value  of  the  silver  produced  in  the  United  States 
in  1899.  The  gains  were  distributed  through  nearly  every 
branch  of  the  mining  industrv,  as  will  be  noted  in  the  follow- 
ing paragraphs. 

METALS. 

Iron  and  steel, — The  pig-iron  industry  was  in  an  extraordi- 
narily prosperous  condition  in  1899,  as  shown  by  the  enormous 
production  of  that  year,  the  product  being  13,620,703  long 
tons,  valued  at  $245,172,654,  as  compared  with  11,773,934 
long  tons,  valued  at  $116,557,000,  in  1898.  The  increase  in 
production  in  1899  over  that  of  1898  was  therefore  1,846,769 
long  tons,  or  15.69  per  cent,  while  the  value  of  the  product 
increased  from  8116,557,000  in  1898  to  $245,172,654  in  1899, 
a  gain  of  $128,615,654,  or  110.35  per  cent  In  this  year  it 
reached  its  maximum  in  both  product  and  value,  the  latter 
being  $93,972,244,  or  62.15  per  cent  greater  than  the  value 
of  the  product  in  1890,  which  was  the  maximum  value  of  this 
product  until  1899.  The  average  value  per  long  ton  of  pig 
iron  increased  from  $9.90  in  1898  to  $18  in  1899.  This  was 
the  highest  price  reached  since  1884,  with  the  exception  of 
1887,  when  it  was  $19,  the  average  prices  per  long  ton  in 
recent  years  being  as  follows:  1897,  $9.85;  1896,  $10.47;  1895, 
$11.14;  1894,  $9.76;  1893,  $11.90. 

Iron  ores, — ^Tlie  production  of  iron  ores  in  tlie  United  States 
during  1899  amounted  to  24,683,173  long  tons,  an  increase  of 
6,249,457  long  tons,  or  27  per  cent,  over  the  production  of  1898 
This  was  accompanied  by  an  increase  in  value  from  $22,788,069, 
to  $34,999,077,  a  gain  of  $12,211,008,  or  53.59  per  cent. 

Copper. — The  industry  was  marked  by  an  increase  from 
526,512,987  pounds,  valued  at  $61,865,276  to  585,342,124 
pounds,  valued  at  $104,190,898,  a  gain  of  58,829,137  pounds 
and  $42,325,622.  The  product  in  1899,  as  in  the  preceding 
year,  was  the  largest  obtained  up  to  that  time,  both  in  amount 
and  in  value.  Extraordinary  prices  prevailed  in  1899,  consider- 
ing tlie  large  })roduction,  the  average  price  per  pound  for  the 
year  being  17.8  cents,  as  against  11.75  cents  in  1898  and  11 
cents  in  1897. 
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Lead. — This  is  the  only  important  product  which  showed  a 
decline  in  1899.  It  decreased  from  222,000  short  tons  in  1898 
to  209,240  short  tons  in  1899.  The  value  increased  from 
$16,650,000,  to  $18,831,600. 

Zinc. — The  amount  of  zinc  produced  in  the  United  States 
in  1899  was  134,603  short  tons,  valued  at  815,479,345,  against 
115,399  short  tons,  valued  at  $10,385^910,  in  1898. 

Gold. — The  product  of  gold  continued  to  increase,  rising  from 
3,118,398  fine  ounces  in  1898,  valued  at  $64,463,000,  to 
3,437,210  ounces,  valued  at  $71,053,400  in  1899.  In  1897 
the  value  of  the  gold  product  was  $57,363,000. 

Sliver. — The  coining  value  of  the  silver  product  in  1899  was 
$70,806,626,  as  compared  with  $70,384,485  in  1898.  The 
commercial  value  of  the  product  in  1899  was  $32,858,700, 
while  in  1898  its  commercial  value  was  $32,118,420.  This  is 
an  increase  of  $422,141  in  the  coining  value  and  $740,284 
in  the  commercial  value. 

The  product  in  1899  was  54,764,500  fine  ounces,  while  in 
1898  it  was  54,438,000  ounces.  The  average  value  per  ounce 
commercially  in  1899  was  60  cents,  and  in  1898  it  was  59  cents. 

Quicksilver. — This  product  showed  a  decline  in  production 
of  638  flasks,  while  the  value  of  the  product  increased  $264,118, 
being  a  decrease  of  2.05  per  cent  in  production  and  an  increase 
of  22.22  per  cent  in  value.  The  product  in  1899  was  30,454 
flasks,  valued  at  $1,452,745,  as  compared  with  31,092  flasks  in 
1898,  valued  at  $1,188,627.  Texas  for  the  first  time  enters 
the  field  as  a  producer  of  quicksilver  in  commercial  quantities. 

Aluminum. — The  production  and  value  of  aluminum  was  the 
same  in  1899  as  in  1898,  viz:  5,200,000  pounds,  valued  at 
$1,716,000. 

Antimony. — The  amount  of  antimony  produced  from  domes- 
tic ores  in  1899  was  237  tons.  This  includes  the  antimony 
contents  of  antimonial  lead. 

Mangafiese  ore. — The  production  of  manganese  ore  in  1899 
fell  oflF  considerably,  or  from  15,957  long  tons  in  1898,  valued 
at  $129,185,  to  9,935  tons  in  1899,  valued  at  $82,278— a  decline 
of  37.74  per  cent  in  product  and  36.31  per  cent  in  value. 

Nickel. — Tlie  production  of  nickel  increased  quite  markedly, 
from  13,411   pounds  in  1898,  valued   at   $4,694,  to   22,541 
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pounds  ill  1899,  worth  S8,566,  which  is  an  increase  of  nearly 
100  per  cent  in  both  product  and  value,  nearly  reaching  the 
output  of  23,707  pounds  in  1897,  which  was  the  largest  product 
since  1893,  when  it  was  49,399  pounds. 

Platinum. — ^The  production  of  crude  platinum  continues  to 
be  small,  though  it  has  constantly  increased  since  1893.  In 
1899  the  product  was  300  ounces,  valued  at  $1,800,  while  in 

1898  it  was  225  ounces,  valued  at  81,913.  In  1898  the  average 
value  of  the  product  was  S8.50  per  ounce,  while  in  1899  it  was 
S6  per  ounce. 

FUELS. 

Coal, — The  total  product  of  anthracite  coal  in  Pennsylvania 
in  1899  was  53,944,647  long  tons,  equivalent  to  60,418,005 
short  tons,  valued  at  the  mines  at  $88,142,130. 

The  total  product  of  bituminous  coal  in  1899  (including  lig- 
nite or  brown  coal,  cannel,  splint,  and  block  coals,  and  the 
small  anthracite  product  of  Colorado  and  New  Mexico)  was 
172,608,917  long  tons,  or  193,321,987  short  tons,  valued  at 
the  mines  at  $167,935,304. 

The  aggregate  product  of  anthracite  and  bituminous  coal  in 

1899  was  226,553,564  long  tons,  or  253,739,992  short  tons, 
valued  at  $256,077,434. 

The  record  made  in  1899  is  an  important  one.  Not  only 
did  the  production  exceed  all  previous  records,  but  it  placed 
the  United  States  at  the  head  of  the  coal-producing  countries 
of  the  world.  The  production  in  each  of  the  last  three  years 
has  been  the  largest  up  to  that  time.  In  1897  the  output 
reached,  for  the  first  time,  a  total  of  200,000,000  short  tons. 
The  product  in  1898  was  219,974,667  short  tons,  an  increase 
of  nearly  10  per  cent  over  1897.  The  statistics  for  1899  show 
an  increase  of  33, 765,325  short  tons,  or  15.35  per  cent,  over  1898, 
and  of  53,518,327  short  tons,  or  26.73  per  cent,  over  1897. 
Comparing  the  product  in  1899  with  some  of  the  earlier  years 
of  our  history,  a  still  more  remarkable  advance  is  shown.  In 
1889  our  total  production  of  coal  was  141,229,613  short  tons, 
showing  an  increase  in  ten  years  of  112,510,379  short  tons,  or 
nearly  80  per  cent.  In  1879  our  production  amounted  to  only 
66,452,960  short  tons,  compared  with  which  the  output  in  1899 
shows  an  increase  of  about  280  per  cent,  while  in  thirty  years 
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the  production  has  increased  about  700  per  cent,  the  yield  in 
1899  being  eight  times  that  of  1869,  less  than  one  generation 
ago.  In  the  same  period  the  production  of  Great  Britain  has 
about  doubled,  that  of  Germany  has  been  multiplied  by  4,  and 
that  of  France  by  2.5.  In  1869  the  coal  product  of  Great 
Britain  was  nearly  four  times  that  of  the  United  States,  and 
that  of  Germany  exceeded  ours  by  about  20  per  cent. 

One  of  the  interesting  features  of  the  history  of  coal  produc- 
tion in  the  United  States  in  the  last  three  years  is  that  the 
operators  were  prepared  by  the  preceding  years  of  depression 
to  meet  the  demands  made  upon  them  by  the  period  of  pros- 
perity through  which  the  country  has  been  passing.  During 
the  four  or  five  years  of  "hard  times"  coal  operators  were  con- 
tending with  steadily  declining  prices,  brought  about  by  a 
contiimed  overproduction  and  a  keen  competition  for  a  mar- 
ket for  the  output.  To  meet  these  conditions  methods  were 
adopted  wherever  possible  for  cheapening  the  cost  of  produc- 
tion by  the  installation  of  coal-cutting  machines,  mechanical 
haulage,  etc.,  so  that  when  the  extraordinary  demands  of  the 
last  two  years  developed  many  operators  were  able  to  expand 
their  production  25  or  50  per  cent  without  materially  increas- 
ing the  length  of  their  pay  rolls. 

Another  feature  worthy  of  note,  which  is  shown  in  the  sta- 
tistics for  1899,  is  the  advance  in  the  average  price  per  ton  and 
a  consequent  increase  in  the  value  of  the  product  proportion- 
ately greater  than  the  increase  in  product.  As  shown  in  the 
subsequent  table,  this  is  the  first  time  in  a  period  of  twelve 
years  when  there  has  been  an  advance  in  the  general  average 
price.  The  improvement  in  the  price  of  coal,  however,  is  not 
so  marked  as  that  shown  in  many  other  commodities.  Much 
of  the  coal  marketed  in  1899  was  sold  on  contract  made 
the  preceding  year,  as  it  was  not  until  the  latter  part  of  the 
year  that  the  operators  began  to  reap  actual  benefit  from  the 
improved  condition. 

The  statistics  regarding  the  use  of  mining  machines  show 
that  the  amount  of  bituminous  coal  undercut  by  machines  in 
1899  was  43,963,933  short  tons,  against  32,413,144  short  tons 
in  1898,22,649,220  tons  in  1897,  and  16,420,252  tons  in  1896. 
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The  total  number  of  men  employed  in  all  the  coal  mines  of 
the  United  States  in  1899  was  410,635,  working  an  average  of 
214  days,  as  compared  with  401,221  men  working  190  days  in 
1898,  and  397,701  working  179  days  in  1897. 

In  considering  the  coal  product,  these  reports  include  not 
only  the  coal  marketed,  either  by  shipments  to  distant  points 
or  sold  locally,  but  also  that  consumed  by  the  mine  employees 
and  by  the  mine  operators  themselves  in  locomotives,  under 
stationary  boilers,  etc.,  in  working  the  mine,  and  technically 
known  as  colliery  consumption.  There  are  occasional  excep- 
tions, where  operators  use  only  slack  or  waste,  which  would 
otherwise  be  thrown  on  the  dump  and  not  get  recorded,  the 
miner  not  even  being  paid  for  it.  These  exceptions  are  few 
and  the  amount  is  so  comparatively  small  as  not  materially  to 
affect  the  total.  Coal  consumed  in  the  manufacture  of  coke  is 
also  included  in  this  report. 

The  coal  shipped,  sold  to  local  trade  and  employees,  and 
used  in  the  manufacture  of  coke  is  considered  the  marketable 
product.  The  colliery  consumption  averages  about  8  per 
cent  of  the  total  product  in  anthracite  production  and  about 
1^  per  cent  in  bituminous  mining.  The  marketable  product 
in  1899  amounted  to  244,612,654  short  tons,  as  compared  with 
212,053,378  short  tons  in  1898. 

Coke. — ^The  statistics  relating  to  the  production  of  coke  are 
not  available  at  the  time  of  the  preparation  of  this  statement. 
Mr.  E.  W.  Parker,  who  prepares  this  report  for  the  Survey, 
has  been  appointed  special  agent  to  prepare  the  report  on 
the  production  of  coke  for  the  Twelfth  Census,  and  on  account 
of  the  detailed  information  asked  on  the  schedules  of  that 
office  some  delay  in  completing  the  report  has  been  unavoid- 
able. 

Petroleum. — The  production  rallied  from  55,364,233  barrels 
in  1898  to  57,070,850  barrels  in  1899,  a  gain  of  1,706,617  bar- 
rels, or  3.08  per  cent,  although  it  did  not  reach  the  output  of 
1897,  which  was  60,475,516  barrels,  its  maximum  output. 
The  value  increased  from  §44,193,359  in  1898  to  $64,603,904 
in  1899,  a  gain  of  $20,410,545,  or  46.18  per  cent.  The  aver- 
age value  per  barrel  for  the  whole  United  States  in  1898  was 
79f  cents;  in  1899  it  was  S1.13i 
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Natural  gas. — The  value  of  the  natural-gas  product  increased 
to  §20,024,873  from  $15,296,813  in  1898.  The  amount  of 
natural  gas  used  shows  a  decrease,  on  account  of  the  gradual 
exhaustion  of  the  supply,  but,  owing  to  the  high  prices  obtained 
for  it,  the  value  shows  a  noteworthy  increase. 

STRUCTURAL    MATERIALS. 

Stone. — The  value  of  stone  of  all  kinds  increased  from  S38,- 
441,354  in  1898  to  844,736,576  in  1899,  a  gain  of  $e,295,- 
222,  or  16  per  cent.  All  of  the  varieties  of  stone  participated 
in  this  increase,  limestone  and  granite,  however,  making  the 
greatest  gain — nearly  one-half  of  the  whole. 

The  large  export  of  slate,  which  for  several  years  has  been 
one  of  the  astonishing  features  of  the  industry,  continued, 
though  the  increase  in  1899  over  1898  was  only  $6,458, 
while  the  increase  in  1898  over  1897  was  $589,963.  The 
total  value  of  the  exports  in  1899  was  81,363,617. 

Clays. — The  great  activity  in  all  branches  of  the  clay- 
working  industries  in  1899  was  one  of  the  results  of  the  gen- 
eral prosperity  which  the  country  enjoyed  during  that  year. 
The  value  of  the  raw  clay  entering  into  the  manufactured 
product  is  estimated  to  have  been  812,500,000,  being  divided 
as  follows:  Brick,  tile,  and  terra-cotta  clays,  811,250,000;  clays 
for  potter^',  paper  manufacture,  etc.,  81,250,000. 

Cement — The  Portland-cement  industry  in  1899  showed 
great  gains  over  1898,  the  product  increasing  from  3,692,284 
barrels  in  1898  to  6,232,719  barrels  in  1899,  a  gain  of 
2,540,435  barrels,  or  68.80  per  cent.  The  number  of  estab- 
lishments reporting  showed  a  large  increase,  from  31  in  1898 
to  41  in  1899.  This  industry  was  in  a  very  prosperous  con- 
dition and  is  rapidly  gaining  in  importance. 

The  natural-rock  cement  showed  a  slight  decline,  from 
8,418,924  barrels  in  1898  to  8,311,688  barrels  in  1899,  a 
decrease  of  107,236  barrels,  or  a  little  over  1  percent. 

The  total  production  of  cement  was  14,544,407  barrels, 
valued  at  815,291,621,  as  compared  with  12,111,208  barrels 
in  1898,  valued  at  89,859,501.  The  most  of  this  increase,  as 
shown  above,  was  in  the  Portland-cement  industry. 
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ABBASIVE   MATEBIALS. 

MUlstones. — ^The  value  of  the  product  increased  from  S25,934 
in  1898  to  $28,116  in  1899.  The  value  of  the  product  in  1899 
was  the  largest  in  ten  years. 

Corundum  and  emery. — ^The  combined  product  of  this  class 
of  abrasives  increased  from  4,064  short  tons  in  1898  to  4,900 
in  1899,  but  owing  to  the  falling  off  in  the  production  of  the 
higher-priced  corundum  from  North  Carolina  the  value  of  the 
product  was  considerably  less  in  1899  than  in  the  preceding 
year,  the  amounts  being  8275,064  in  1898  and  8150,600  in 
1899. 

Garnet — The  amount  of  the  product  decreased  slightly,  from 
2,967  short  tons  in  1898  to  2,765  tons  in  1899.  In  this  case 
the  conditions  were  reversed,  and  the  value  increased  from 
$86,850  to  $98,325. 

Gnndstones. — The  value  of  the  grindstones  produced  in  the 
United  States  in  1899  was,  with  one  exception,  the  largest  on 
record,  amounting  to  8675,586,  and  was  8185,817,  or  38  per 
cent,  larger  than  the  value  of  the  product  in  1898.  The  largest 
production  of  grindstones  reported  in  the  history  of  the  United 
States  was  in  1882,  and  was  estimated  at  8700,000. 

Infusorial  earth, — The  product  increased  from  2,733  tons, 
valued  at  816,691,  in  1898,  to  4,634  tons,  valued  at  $39,032. 

Oilstones. — ^The  value  of  oilstones  and  whetstones  made  in 
the  United  States  in  1899  was  the  maximum  in  our  history, 
amounting  to  8208,283,  which,  compared  with  1898,  when  the 
value  was  8180,738,  indicates  an  increase  of  $27,545,  or  15 
per  cent. 

CHEMICAL  MATEBIALS. 

Phosphate  rock. — The  phosphate-rock  industry  in  1899  is 
marked  by  considerable  increase  in  production  in  Florida  and 
Tennessee,  decreased  production  in  South  Carolina,  and  the 
beginning  of  a  phosphate-mining  industry  in  Pennsylvania. 
In  Florida  the  increase  in  production  was  entirely  in  hard 
rock  and  in  river  pebble.  No  production  of  what  is  known  as 
soft  rock  was  reported  in  1898  or  1899,  and  the  amount  of 
land  pebble  mined  in  1899  was  less  than  in  the  preceding  year. 
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The  decrease  in  South  Carolina  production  was  in  the  output 
of  land  rock,  which  was  only  75,000  less  than  in  1898 ;  this  was 
only  partly  made  up  by  an  increase  of  30,000  tons  in  the  pro- 
duction of  river  rock.  Tennessee  production  increased  about 
37J  per  cent  Pennsylvania  entered  the  phosphate-raining 
industry  with  an  output  of  2,000  tons.  The  total  amount  of 
phosphate  rock  reported  from  all  sources  in  1899  was  1,515,702 
long  tons,  valued  at  S5,084,076,  as  compared  with  1,308,885 
long  tons  in  1898,  valued  at  $3,453,460,  indicating  a  total 
gain  in  product  of  206,817  long  tons,  valued  at  $1,620,616. 

Gypsum, — This  industry  showed  remarkable  activity  during 
1899,  the  output  for  the  year  being  47  per  cent  larger  than 
that  of  1898,  which  was  the  previous  year  of  maximum  pro- 
duction; the  value  did  not  increase  in  quite  the  same  propor- 
tion as  that  of  the  product,  the  gain  being  37  per  cent.  The 
total  product  in  1899  was  428,661  short  tons,  against  291,638 
short  tons  in  1898  and  288,982  short  tons  in  1897.  The.value 
of  the  output  taken  in  its  marketable  condition  was  $1,036,860 
in  1899,  as  against  $755,280  in  1898  and  $755,864  in  1897. 
In  arriving  at  the  value  of  the  gypsum,  that  portion  of  the 
product  which  is  sold  crude  is  taken  at  its  value  in  the  crude 
state,  while  the  value  of  that  which  is  made  into  calcined  plas- 
ter is  taken  for  the  calcined  plaster  produced. 

Bromine. — The  product  decreased  in  1899  from  that  of  1898 
by  53,975  pounds,  making  the  total  433,004  pounds,  valued  at 
$108,251,  as  compared  with  486,979  pounds  in  1898,  worth 
$126,614. 

Borax. — While  the  product  of  borax  increased  over  one  and 
one-half  times,  or  from  16,000,000  pounds  in  1898  to  40,714,- 
000  pounds  in  1899,  the  value  of  the  product  increased  only 
$19,882,  or  1.77  per  cent.  The  value  of  th^  product  in  1898 
was  $1,120,000,  while  in  1899  it  was  $1,139,882. 

Fliuyrspar. — The  principal  producing  region  for  this  material 
is  Rosiclare,  Illinois,  and  Marion  and  Crittenden  counties, 
Kentucky.  The  product  increased  more  than  100  per  cent 
over  that  of  1898.  The  total  production  in  1899  was  15,900 
short  tons,  against  7,675  short  tons  in  1898.  The  value 
increased  from  $63,050  to  §96,650. 
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Sulphur. — ^The  mines  of  Louisiana,  which  were  idle  in  1897 
and  1898,  resumed  operations  in  1899;  and  some  sulphur  was 
also  produced  in  Nevada  and  Utah.  The  total  product 
amounted  to  4,830  short  tons,  valued  at  Sl07,500,  against  1,200 
short  tons,  valued  at  S32,960,  in  1898. 

Pyrite. — ^The  product  decreased  somewhat,  from  193,364 
long  tons  in  1898  to  174,734  long  tons  in  1899.  The  value  de- 
clined about  850,000,  it  being  $593,801  in  1898  and  $543,249 
in  1899. 

PIGMENTS. 

Metallic  paint. — Exclusive  of  mortar  color,  the  amount  of 
iron  ore  ground  for  pigment  in  1899  was  23,423  short  tons,  a 
gain  of  2,451  short  tons  over  1898,  when  the  product  amounted 
to  20,972  short  tons.  The  value  of  the  product  decreased 
$14,034,  it  being  8263,979  in  1898  and  8249,945  in  1899. 

OclieVj  unibevj  and  sienna. — ^The  production  of  sienna  in  1899 
amounted  to  14,124  short  tons,  valued  at  $140,168,  as  against 
11,963  short  tons,  valued  at  $123,832,  in  1898.  The  produc- 
tion of  umber  decreased  from  537  short  tons  in  1898  to  473 
short  tons  in  1899,  and  the  production  of  sienna  decreased 
from  689  short  tons  to  588  short  tons,  with  proportionate 
decrease  in  value. 

Venetian  red. — The  productioh  of  this  pigment  increased 
from  10,271  short  tons,  valued  at  8160,711,  in  1898  to  11,991 
short  tons,  valued  at  8210,361,  in  1899. 

Barytes.  —The  production  of  barytes,  or  heavy  spar,  used  as 
a  substitute  for  or  adulterant  in  white  lead,  was  the  largest  in 
our  history  and  amounted  to  41,894  short  tons,  valued  at 
$139,528,  against  31,306  short  tons,  valued  at  $108,339,  in 
1898.  The  year  of  previous  largest  production  was  1892, 
when  the  amount  was  32,108  short  tons. 

Zinc  white. — The  consumption  of  zinc  oxide  as  a  basis  for 
white  and  colored  pigments  continues  to  increase,  the  amount 
of  this  material  produced  in  1899  being  40,146  short  tons,  val- 
ued at  $3,211,680,  against  33,000  tons  in  1898,  valued  at 
$2,310,000. 

Cobalt  oxide. — The  production  increased  from  7,848  pounds 
in  1898,  worth  $11,772,  to   10,230  pounds  in   1899,  worth 
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$18,512,  which  exceeds  the  product  of  1896  but  does  not 
equal  that  of  1897,  when  it  reached  its  maximum  of  19,520 
poxmds,  valued  at  831,232. 

MISCELLANEOUS. 

Bauxite. — The  proauctioii  of  this  ore  of  aluminum  continues 
to  increase,  rising  from  25,149  long  tons  in  1898  to  30,528 
long  tons  in  1899.  The  value  of  the  product  increased  from 
$75,437  in  1898  to  $93,583  in  1899. 

FiiUer^s  earth, — This  product  showed  a  decline  in  1899  from 
1898,  the  amounts  being  14,860  short  tons  in  the  earlier  year, 
valued  at  $106,500,  and  12,381  short  tons  in  the  later  year, 
valued  at  $79,644. 

Limestone  for  iron  flux. — This  product  naturally  kept  pace 
with  the  increased  production  of  pig  iron,  and  6,707,435  long 
tons  were  used  in  1899  for  this  purpose,  valued  at  84,695,205; 
in  1898  the  product  was  5,275,819  long  tons,  valued  at 
$2,638,000.  This  was  an  increase  of  1,431,616  tons,  or  27.13 
per  cent,  while  the  value  increased  $2,057,205,  or  77.98  per 
cent. 

Magnesite. — This  product  was  practically  the  same  in  1898 
and  1899,  or  1,263  short  tons  in  the  former  and  1,280  short  tons 
in  the  latter  year.  The  value  of  the  product  showed  a  greater 
difference,  or  $19,075  in  1898  and  $18,480  in  1899.  This 
product  comes  entirely  from  California. 

Mineral  ivaters. — ^This  industry  showed  an  increase  from 
28,853,464  gallons  sold  in  1898  to  39,562,136  gallons  in  1899, 
a  gain  of  10,708,672  gallons,  or  37.11  per  cent,  while  the  value 
decreased  from  $8,051,833  in  1898  to  $6,948,030  in  1899,  a 
loss  of  $1,107,803,  or  13.76  per  cent.  In  1898  the  average 
value  per  gallon  was  27.9  cents;  in  1899  it  was  17.56  cents. 
This  reduction  in  value  is  due  to  the  fact  that  a  number  of  new 
springs  have  reported  with  a  large  production  at  a  low  rate — 
about  one-half  a  cent  a  gallon. 

Monazite. — This  product  increased  from  250,776  pounds  in 
1898,  valued  at  $13,542,  to  350,000  pounds  in  1899,  valued  at 
$20,000. 
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Preciaus  stones. — The  value  of  the  product  increased  from 
$160,920  in  1898  to  8185,770  in  1899.  Among  the  principal 
features  of  interest  in  the  industry  in  1899  may  be  mentioned 
an  increase  in  the  output  of  the  sapphire  mines  of  Fergus 
County,  Montana,  and  the  discovery  of  remarkably  brilliant 
sapphires  in  Granite  County,  Montana,  the  continued  output  of 
turquoise  in  New  Mexico,  the  development  of  turquoise  local- 
ities in  Nevada  and  California,  a  great  increase  in  the  amount 
of  diamond  cutting  in  the  United  States,  and  a  continued  sear<;h 
for  minor  gems  in  North  Carolina,  Maine,  Connecticut,  and 
other  States. 

Marls. — It  is  estimated  that  the  production  of  marl  in  New 
Jersey  for  fertilizing  purposes  in  1899  was  about  the  same  as 
that  in  1898,  viz,  60,000  tons,  valued  at  $30,000. 

TOPOGRAPHIC  BRANCH. 

The  general  organization  of  the  Topographic  Branch 
remained  practically  the  same  as  in  preceding  years.  For  pur- 
poses of  administration  there  were  four  sections — the  Atlantic 
section,  Mr.  H.  M.  Wilson,  geographer  in  charge;  the  Central 
section,  Mr.  John  H.  Renshawe,  geographer  in  charge;  the 
llocky  Mountain  section,  Mr.  E.  M.  Douglas,  geographer  in 
charge,  and  the  Pacific  section,  Mr.  Richard  U.  Goode^  g^<^R"" 
rapher  in  charge.  On  February  23  Mr.  Goode  was  appointed 
chairman  of  the  Topographic  Committee,  the  other  members 
being  Messrs.  Wilson,  Renshawe,  and  Douglas. 

An  additional  duty  was  laid  upon  the  Topographic  Brancli 
in  consequence  of  legislation  placing  under  the  supervision  of 
the  Director  of  the  Geological  Survey  the  location  and  marking 
of  the  ninety-eighth  meridian  between  Canadian  and  Red  rivers. 
Also,  by  direction  of  the  Secretary  of  the  Interior,  an  exami- 
nation of  the  boundary  lines  of  the  Yakima  Indian  Reservation 
was  made  and  maps  and  reports  were  submitted. 

The  topographic  corps  was  increased  by  certification  of  the 
Civil  Service  Commission  to  the  extent  of  one  topographer, 
Mr.  D.  L.  Reaburn,  and  six  assistant  topographers — Messrs. 
W.  N.  Brown,  W.  W.  Gilbert,  Thomas  G.  Basinger,  David  H. 

21  GEOL,  PT  1 8 
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Baldwin,  George  H.  Guerdrum,  and  Rufus  H.  Sargent;  and 
three  other  assistant  topographers  were  added  by  transfer — 
Messrs.  Oscar  Jones,  W.  R.  Harper,  and  A.  F.  Hassan. 

Cooperative  agreements  were  arranged  with  five  States, 
$19,500  being  allotted  by  the  State  engineer  and  surveyor  of 
New  York,  $17,000  by  the  survey  commission  of  Pennsyl- 
vania, $5,000  by  the  State  geologist  of  Maryland,  $2,500  by 
the  topographic  survey  commission  of  Maine,  and  $1,000  by 
the  State  geologist  of  Alabama.  The  above  amounts  were  all 
from  appropriations  made  by  the  legislatures  of  the  States 
mentioned  for  cooperation  with  the  Geological  Survey. 

In  connection  with  the  topographic  surveys,  the  surveys 
of  the  forest  reserves,  and  the  survey  of  the  Idaho-Montana 
boundary  line  the  following  results  were  obtained : 

Two  base  lines  were  measured;  primary  azimuth  observa- 
tions were  made  at  4  triangulation  stations;  17  meridian  lines 
were  established;  232  triangulation  stations  were  occupied; 
923  miles  of  primary  traverse  were  run;  36,737  square  miles 
were  covered  by  detailed  topographic  mapping,  this  area  being 
distributed  through  29  States  and  Territories;  12,108  miles  of 
levels  were  run  and  1,683  permanent  bench  marks  were  estab- 
lished, these  bench  marks  being  iron  posts,  bronze  or  aluminum 
tablets,  or  copper  or  aluminum  plugs;  and  in  connection  with 
the  Alaska  surveys  about  1,600  miles  of  reconnaissance  traverse 
were  run.  With  reference  to  the  land  surveys,  217  miles  of 
the  boundary  of  the  Black  Hills  Forest  Reserve  were  surveyed 
and  marked,  92  miles  of  the  ninety-eighth  meridian  between 
Red  and  Canadian  rivers  were  surveyed  and  marked,  and  71 
miles  of  the  boundary  line  between  Idaho  and  Montana  were 
marked. 

The  distribution  of  the  control,  topographic,  and  leveling 
work  in  the  various  States  and  Territories  is  shown  on  Pis.  I 
and  II,  in  pocket.  The  following  tables  give  the  details  relat- 
ing to  topography  and  spirit  leveling  for  the  fiscal  year: 
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Topographic  surveyn  of  the  United  ^taten  Geological  Survey  in  1899- 
1900^  including  levth  run  and  permanent  h^ich  marl*^  cMtahli^hed. 
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559 
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57 
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11 
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138 

16 
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24 

307 

12 

480 

24 

315 

17 

291 

24 

170 

34 

248 

97 

2,  359 

164 

182 

20 

480 

42 

378 

57 

1,019 

142 

205 

56 

526 

68 

287 

55 

192 

39 

389 

64 

190 

43 

604 

46 

638 

146 

12,108   1,683 


u  -  35  milc8  on  scale  of  1 :  63360. 

h'mTA  miles  on  scale  of  1 :  15840. 

c  M  35  miles  on  scale  of  1 :  n3:KiO  and  55  mile»  on  scale  of  1 :  3125U. 

<l  "■  24  miles  ou  scale  of  1:20000. 
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Present  condition  of  topographic' survey h  aiid  the  new  areas  stirvef/cd 

in  1899-1900. 

[Area«  which  were  resurveyed  are  pot  included  in  thin  table.] 


State  or  Territory. 
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Alabama 
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33,040 
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7,815 
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34,015 

4,990 

644 

70 

1,821 

14,522 

13,744 

4,485 

30,885 

610 

7,885 

62, 746 

10,433 

7, 492 

4,236 

8,866 

8,315 

1,964 

3, 254 

29 

29,807 

:I6, 188 

26, 228 

28, 949 

2,396 

7,815 

27,  777 

21,  700 

12,252 

6, 327 

1 ,  824 

4,146 

14,138 

1 
Per  ceuL 
30 

Arizona 

51 
31 
33 
32 

100 
31 

100 

3 

24 

17 

8 

99 
<> 

14 
76 
26 
15 
13 
73 
100 

3 

43 
25 
35 
26 
26 
100 

2:i 

44 
23 
9 
4 
11 
15 

Arkansas 

California 

.    Colorado 

Connecticut 

Delaware i 

District  of  Columbia 

Florida 

Georgia 

515 
1,153 

Idaho \ 

Illinois 

Indian  Territory 

Indiana 

467 
1,190 

Iowa 

Kansas 

Kentucky ^ 

Louisiana 

Maine 

426 
416 

Maryland 

Massachusetts 

Michigan 

••••••  ■•■• 

^linnesota 

632 

Missiraippi 

Missouri 

938 

35 

1, 128 

Montana 

Nebraska 

Nevada 

New  Hamjjshire 

New  Jersey 

New  Mexico 

New  York 

3,308 

North  Can)lina 

North  Dakota 

Ohio 

962 

Oklahoma 

Orejfon 

433 

9 
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Piresent  condition  of  topographic  surveys  and  the  new  areas  surveyed 

in  1899-1900— Continued. 


state  or  Territory. 


Total  area. 


Pennsylvania . 
Rhode  Island . 
South  Carolina 
South  Dakota. 

Tennessee 

Texas 

Utah 

Vermont 

Vifginia 

Washington  .. 
West  Virginia. 

Wisconsin 

Wyoming 

Total... 


Sq.  mUe$. 
45,215 
1,250 
30, 570 
77,650 
42,050 

265,780 
84,970 
9,565 
42,450 
69,180 
24,780 
56,040 
97,890 


Area  mir- 
veyed  in 
1899-1900. 


1,309 


Area  mirveyed  to  April 
90,1900. 


750 


760 


3, 024, 880 


2,013 

201 

1,801 

3,295 


29,428 


Sq.  mile$. 

7,947 

1,250 

3,900 

16, 273 

18,391 

58, 427 

63,627 

2,844 

29,227 

8,471 

17,227 

8,078 

16, 324 


PerceiU. 
18 
100 
13 
21 
44 
22 
75 
30 
69 
12 
70 
14 
17 


835,316 


28 


Division  of  Triangulation. 
ATLANTIC   SECTION. 

Primary  triangulation  was  in  progress  at  various  times  during 
the  summer  by  eight  different  parties,  and  primary  traverse  for 
a  short  season  by  one  party.  This  work  was  distributed  over 
portions  of  seven  States— Maine,  New  York,  Pennsylvania, 
Maryland,  West  Virginia,  Alabama,  and  Georgia.  The  total 
area  covered  by  this  primary  control  was  13,600  square  miles, 
of  which  750  square  miles  were  controlled  by  primary  traverse. 
The  result  of  this  control  was  to  make  available  54  additional 
quadrangles  in  which  to  prosecute  future  topographic  surveys. 
In  the  progress  of  this  work  141  triangulation  stations  were 
marked,  and  their  geodetic  positions  were  determined.  One 
base  line  was  measured  in  Pennsylvania,  and  numerous  merid- 
ian marks  were  established  at  county  seats  within  the  area  of 
survey. 

New  York. — Mr.  W.  T.  Griswold,  topographer,  was  in  charge 
of  a  party  extending  triangulation  in  various  portions  of  this 
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State  during  the  months  of  July,  September,  October,  and 
November.  He  established  and  marked  the  positions  of  four 
stations  north  of  Saratoga  and  ten  between  Rochester  and 
Hornellsville.  These  furnish  control  for  1,550  square  miles, 
included  within  the  limits  of  about  nine  15-minute  quad- 
rangles. 

Pennsylvania, — For  administrative  purposes  Mr.  S.  S.  Gan- 
nett, topographer,  was  designated  for  general  supervision  of 
triangulation  in  the  State  of  Pennsylvania.  There  were  at 
work  in  this  State  between  the  months  of  May  and  November 
seven  parties,  under  the  charge,  respectively,  of  Messrs.  S.  S. 
Gannett,  topogi'apher ;  A.  H.  Thompson,  geographer;  Sledge 
Tatum,  topographer;  Oscar  Jones  and  Walter  R.  Harper,  assist- 
ant topographers,  and  E.  L.  McNair  and  D.  H.  Baldwin,  field 
assistants.  During  the  months  of  September  and  October 
Mr.  W.  Carvel  Hall,  topographer,  was  in  charge  of  a  party 
miming  primary  traverse  over  four  lines  of  railway  between 
Baltimore,  Maryland,  and  York,  Pennsylvania.  This  traverse 
controlled  in  Pennsylvania  an  area  of  500  square  miles,  included 
in  two  quadrangles. 

In  addition  to  directing  and  supervising  the  work  of  the 
other  triangulators,  Mr.  S.  S.  Gannett  measured  a  primary  base 
on  the  line  of  the  Pennsylvania  Railroad  near  Hillside  and 
occupied  numerous  stations  in  the  areas  in  which  the  various 
parties  were  working,  either  in  the  course  of  the  supervision 
of  their  work  or  in  conjunction  with  them. 

Prof.  A.  H.  Thompson  was  engaged  in  extending  triangu- 
lation in  the  general  neighborhood  of  Indiana  and  Greensburg; 
Mr.  E.  L.  McNair  between  Indiana  and  Clarion;  Mr.  Walter  R. 
Harper  between  Uniontown,  Greensburg,  and  Pittsburg;  Mr. 
D.  L.  Baldwin  between  Beaver  and  Pittsburg;  Mr.  Sledge 
Tatum  between  Morgantown,  West  Virginia,  and  Uniontown, 
Pennsylvania,  also  between  Chambersburg,  McConnellsburg, 
Everett,  and  Altoona;  Mr.  Oscar  Jones  between  Elmira,  New 
York,  and  Tioga,  Blossburg,  and  Williamsport,  Pennsylvania. 

The  gross  results  of  the  field  work  of  these  parties  was  the 
occupation  and  nionumenting  of  ninety-eight  separate  stations, 
the  establishment  of  nine  meridian  marks,  and  the  furnishing 
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of  primary  control  for  7,500  square  miles,  included  within  the 
limits  of  thirty-three  1 5-minute  quadrangles. 

Maryland. — In  conjunction  with  the  extension  of  primary 
triangulation  into  the  neighborhood  of  Chambersburg,  Pennsyl- 
vania, Mr.  Sledge  Tatum  occupied  four  stations  in  the  vicinity 
of  Hagerstown,  Maryland.  These  furnished  control  for  500 
square  miles,  included  within  the  borders  of  two  15-minute 
quadrangles. 

The  primary  railroad  traverse  previously  referred  to  as  having 
been  extended  bv  Mr.  W.  Carvel  Hall  between  Baltimore, 
Maryland,  and  York,  Pennsylvania,  consisted  in  the  running 
of  such  traverse  over  the  lines  of  the  Northern  Central  Rail- 
way, the  Western  Maryland  Railway,  and  the  Baltimore  and 
Lehigh  and  York  Southern  railways.  In  all  there  were  run 
200  miles  of  such  traverse,  which  furnished  control  for  750 
square  miles,  covered  by  three  15-minute  quadrangles,  within 
the  State  of  Maryland,  in  addition  to  the  area  which  was  con- 
trolled by  the  same  traverse  in  the  State  of  Pennsylvania. 

Maine. — During  the  month  of  August  Mr.  W.  T.  Griswold, 
topographer,  occupied  eight  stations  while  extending  primary 
triangulation  in  the  neighborhood  of  Bangor.  These  furnished 
control  for  850  square  miles,  included  within  the  limits  of  four 
15-minute  quadrangles. 

West  Virginia. — During  the  month  of  April  Mr.  W.  T.  Gris- 
wold, assisted  by  Mr.  Sledge  Tatum,  extended  j^rimary  triangu- 
lation between  Oakland,  Maryland,  and  Morgantown,  West 
Virginia.  In  the  course  of  this  work  they  occupied  and  monu- 
mented  seven  stations,  furnishing  primary  control  for  450 
square  miles,  included  within  the  limits  of  two  15-minute  quad- 
rangles. 

Alahama- Georgia. — During  portions  of  the  months  of  May 
and  June  Mr.  Griswold  extended  primary  triangulation  from  the 
neighborhood  of  Cedartown,  Georgia,  to  Wedowee,  Alabama. 
In  the  course  of  this  work  he  monumented  and  determined  the 
positions  of  ten  stations,  thereby  furnishing  control  for  2,000 
square  miles,  included  within  the  limits  of  two  SO-minute 
quadrangles. 
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CENTRAL  SECTION. 

In  June,  1899,  secondary  triangulation  was  extended  over 
the  30-minute  quadrangle  in  Lincoln  County,  Nebraska,  south 
of  Brady  Island.  Two  old  stations  and  six  new  ones  were 
occupied  by  Mr.  George  T.  Hawkins,  topographer. 

The  rest  of  the  control  established  during  the  season  in  this 
topographic  section  was  by  primary  railroad  traverse.  In  the 
latter  part  of  June  Mr.  Hawkins  controlled  by  this  method  the 
West  Union  quadrangle,  in  northeastern  Iowa,  traversing  a  dis- 
tance of  90  miles  along  the  Burlington,  Cedar  Rapids,  and 
Northern  Railroad,  from  Independence  to  North  McGregor. 

The  first  week  in  July  the  quadrangle  immediately  north  of 
St.  Paul  and  Minneapolis,  Minnesota,  was  controlled  by  a  line 
40  miles  in  length. 

During  the  remainder  of  July  and  the  month  of  August  Mr. 
Hawkins  ran  a  traverse  from  a  triangulation  station  of  the 
United  States  Coast  and  Geodetic  Survey  near  Madison,  Wis- 
consin, northwestward  to  an  astronomic  station  of  the  United 
States  Lake  Survey  near  Valley  Junction,  thence  northeast- 
ward to  the  ti'iangulation  station  of  the  same  organization  near 
Fort  Howard,  the  tx)tal  distance  traversed,  including  spur  lines 
in  Taylor  and  Langlade  counties,  being  391  miles.  This  con- 
ti'olled  an  area  of  several  thousand  square  miles. 

In  the  first  half  of  September,  87  miles  of  traverse  were  run 
in  the  vicinity  of  Toledo,  Ohio,  radiating  from  St.  Mary's 
Churct  spire,  previously  located  by  the  United  States  Lake 
Survey. 

During  the  latter  part  of  September  and  the  early  part  of 
October  the  traverse  party  of  Mr.  Hawkins  controlled  portions 
of  Vanderburg,  Warrick,  Dubois,  Pike,  and  Gibson  counties, 
in  southern  Indiana,  the  line  starting  from  the  astronomic  sta- 
tion of  the  United  States  Coast  and  Geodetic  Survev  at  Hen- 
derson,  Kentucky,  and  completing  a  circuit  115  miles  in  length. 

During  the  field  season  meridian  lines  were  established  at 
five  county  seats  in  Wisconsin  and  two  in  Indiana. 

ROCKY  MOUNTAIN   SECTION. 

Mr.  H.  L.  Baldwin,  jr.,  topographer,  completed  the  control 
of  four  30-minute  quadrangles  in  the  vicinity  of  Denver,  Colo- 
rado, a  total  of  twenty-four  stations  having  been  occupied 
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In  addition,  numerous  churcli  spires,  section  comers,  and  other 
secondar)"  points  were  located.  Mr.  Baldwin  also  established 
meridian  lines  at  Greeley  and  Golden. 

The  Maricopa,  Arizona,  base  line  was  measured  twice  with 
a  300-foot  steel  tape  by  Mr.  T.  M.  Bannon,  topographer,  during 
the  winter  of  1899-1900.  Mr.  Bannon  also  observed  a  check 
azimuth  near  Globe  and  occupied  seven  stations,  controlling 
one  30-minute  quadrangle. 

In  the  spring  of  1900  Mr.  R.  H.  Chapman,  topographer, 
extended  triaugulation  southwestward  from  stations  in  the 
Indian  Territory  triaugulation,  so  as  to  control  the  Gaine8^^11e 
and  Montague  quadrangles  in  Texas.  He  occupied  twelve 
stations,  located  five  points  by  intersection,  and  established  a 
meridian  hue  at  Montague. 

PACIFIC   SECTION. 

An  area  of  about  5,000  square  miles,  lying  partly  within  the 
Colville  Indian  Reservation  in  northeastern  Washington,  was 
controlled  by  Mr.  C.  F.  Urquhart,  topographer,  who  occupied 
sixteen  staticms  during  the  field  season.  This  work  is  based 
upon  stations  in  the  Spokane  base  expansion. 

In  November  Mr.  Urquhart  occupied  three  3-point  stations 
in  northern  California  for  the  control  of  the  Redding  quad- 
rangle. 

Mr.  R.  U.  Goode,  geographer,  was  engaged  in  triaugulation 
for  the  control  of  the  area  of  the  Bingham,  Utah,  special  sheet 
from  September  29  to  October  7.  He  occupied  three  3-point 
stations. 

FOREST   RESERVES. 

Primary  control  for  the  mapping  of  the  forest  reserves  was 
established  in  the  Pacific  section  as  follows: 

Mount  Rainier  Reserve,  Washington, — During  June,  1899,  Mr. 
A.  H.  Sylvester,  topographer,  extended  the  triaugulation  pre- 
viously executed  by  him  southward  from  the  Yakima  quad- 
rangle, occupying  seven  additional  stations  and  controlling  an 
area  of  2.000  square  miles. 

Washington  Reserve,  Washington. — Triangulation  of  the  pre- 
vious season  was  continued  by  Mr.  Sylvester  to  the  northeast- 
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ward  of  Lake  Chelan,  six  new  stations,  together  with  five 
stations  of  previous  work,  being  occupied,  furnishing  control 
for  three  30-minute  quadrangles. 

Division  of  Topogfraphy. 
ATLANTIC   SECTION. 

Topographic  work  was  carried  on  during  the  season  by 
eighteen  parties,  working  in  ten  States — New  York,  *Pennsyl- 
vania,  Maryland,  Maine,  Ohio,  North  Carolina,  Tennessee, 
Georgia,  Alabama,  and  West  Virginia.  The  survey  of  thirty- 
four  quadrangles  was  completed,  of  which  thirty  were  on  the 
scale  of  1:62500,  with  a  contour  interval  of  20  feet,  and  four 
were  on  the  scale  of  1:125000,  with  contour  intervals  of  50  to 
100  feet.  In  addition,  the  survey  of  nineteen  quadrangles  was 
partially  completed,  of  which  fourteen  were  on  the  scale  of 
1:62500,  with  a  contour  interval  of  20  feet,  two  were  on  the 
scale  of  1:125000,  with  a  contour  interval  of  100  feet,  and 
two  were  on  the  scale  of  1:20000,  with  a  contour  interval  of 
20  feet.  The  total  area  surveyed  was  10,267  square  miles,  of 
which  6,922  square  miles  were  on  the  scale  of  1:62500  and 
3,345  square  miles  were  on  the  scale  of  1:125000.  Levels 
were  run  over  5,549  linear  miles,  resulting  in  the  establish- 
ment of  517  permanent  bench  marks. 

New  Yorh — Work  was  carried  on  under  the  cooperative 
topographic  agreement  made  with  the  State  of  New  York, 
whereby  that  State  appropriated  $19,500  for  the  work  and  the 
Director  of  the  United  States  Geological  Survey  allotted  a  like 
amount.  There  were  maintained  on  such  work  during  the 
season  eight  parties.  Mr.  J.  H.  Jennings,  topographer,  was 
placed  in  general  charge  of  a  group  of  three  parties,  headed 
by  Messrs.  J.  H.  Wheat  and  J.  W.  Thom,  topographei-s,  and 
N.  G.  Van  Doren,  assistant  topographer.  In  addition,  Mr. 
James  McCormick,  topographer,  had  charge  of  a  portion  of  the 
work  under  Mr.  Jennings's  direction.  These  parties  com- 
menced field  work  about  the  middle  of  April  and  were  dis- 
banded in  October.  For  about  two  months  after  July  1  Mr. 
Jennings  and  his  assistants  were  te^nporarily  transferred 'to  the 
State    of   Pennsylvania,,  for   field   work   there.     During   the 
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season  these  parties  completed  the  mapping  of  nine  quadran- 
gles— the  Palmyra,  Clyde,  Sodus  Bay,  Weedsport,  Geneva, 
Phelps,  Ovid,  Genoa,  and  Waverly,  in  Cayuga,  Seneca,  Wayne, 
Ontario,  Yates,  Tompkins,  Chemung,  and  Tioga  counties. 
They  also  completed  the  control  of  and  partly  suryeyed  three 
others — ^the  Penn  Yan,  Canandaigua,  and  Hammondsport,  in 
Yates,  Ontario,  Schuyler,  and  Steuben  counties.  Mr.  W.  H. 
Lovell,  topographer,  completed  the  survey  of  the  Saratoga  and 
Broadalbin  quadrangles  and  the  control  and  partial  mapping 
of  the  Luzerne  quadrangle,  in  Fulton,  Saratoga,  and  Warren 
counties.  Mr.  C.  C.  Bassett,  topographer,  assisted  for  a  little 
over  a  month  by  Mr.  McCormick,  completed  the  survey  of  the 
Millbrook  and  Schunemunk  quadrangles,  in  Dutchess,  Orange, 
and  Ulster  counties.  Mr.  A.  M.  Walker,  topographer,  assisted 
by  Mr.  A.  H.  Bumstead,  assistant  topographer,  and  for  two 
months  by  Mr.  N.  G.  Van  Doren,  assistant  topogrcipher,  com- 
pleted the  survey  of  the  Morrisville  and  Raquette  Lake  quad- 
rangles, in  Madison  and  Hamilton  counties,  and  the  control 
and  partial  mapping  of  the  Blue  Mountain,  Richfield  Springs, 
and  Berne  quadrangles,  in  Hamilton,  Herkimer,  Otsego,  Scho- 
harie, and  Albany  counties.  All  of  these  parties  commenced 
field  work  about  the  middle  of  April  and  disbanded  in  the 
months  of  October  and  November.  The  map  work  in  New 
York  was  on  a  scale  of  1:62500,  with  a  contour  interval  of 
20  feet,  and  embraced  an  area  of  finished  topography  aggre- 
gating 3,308  square  miles.  In  connection  with  the  above 
2,278  miles  of  primary  levels  were  run  and  152  permanent 
bench  marks  were  established. 

During  the  months  of  April  and  May  Mr.  E.  L.  McNair  ran 
a  line  of  precise  levels  between  the  United  States  Engineers 
bench  mark  at  Schenectady,  via  Saratoga,  to  the  United  States 
Geological  Survey  bench  mark  at  North  Creek.  The  route  of 
these  levels  was  over  the  line  of  the  Delaware  and  Hudson 
River  Railroad.  In  all  81  miles  of  double-rodded  levels  were 
run  and  12  permanent  bench  marks  were  established. 

Pennsylvania.— Work  was  prosecuted  under  the  cooperative 
topographic  agreement  entered  into  between  the  State  survey 
commissioners  of  Pennsylvania  and  the  Director  of  the  United 
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States  Geological  Survey,  whereby  the  State  appropriated 
$17,000  for  the  work,  and  the  Director  of  the  Survey  allotted 
a  like  amount.  There  were  maintamed  on  such  work  during 
portions  of  the  season  six  parties.  Mr.  Frank  Sutton,  topog- 
rapher, was  placed  in  general  charge  of  a  group  of  tlu'ee  parties, 
headed  by  himself  and  Messrs.  R.  D.  Cummin  and  A.  C.  Rob- 
erts, topographers.  During  the  season  these  parties  completed 
the  mapping  of  four  quadrangles — the  Erie,  Girard,  Uniontown, 
andMasontown,  in  Erie,  Crawford,  Fayette,  and  Greene  counties. 
In  addition,  they  completed  the  control  and  a  portion  of  the 
mapping  of  the  Brownsville  and  Connellsville  quadrangles,  in 
Fayette,  Washington,  and  Westmoreland  counties.  During  the 
months  of  July,  August,  September,  and  October  Mr.  J.  H. 
Jeimings,  topographer,  assisted  by  Messrs.  J.  H.  Wheat  and 
J.  W.  Thom,  topographers,  and  by  Mr.  A.  H.  Bumstead,  assistant 
topographer,  completed  the  mapping  of  the  Elkland  and  Gaines 
quadrangles  and  the  control  of  the  Tioga  and  a  portion  of  the 
Antrim  and  Mercersburg  quadrangles,  in  Tioga  County.  Mr. 
Sutton's  parties  commenced  field  work  early  in  April  and  were 
disbanded  early  in  November.  The  area  surveyed  in  Penn- 
sylvania was  mapped  to  a  scale  of  1 :  62500,  with  a  contour 
interval  of  20  feet,  and  aggregated  1,257  square  miles  of 
finished  topography.  In  connection  with  this  526  linear  miles 
of  spirit  levels  were  run  and  53  permanent  bench  marks  were 
established. 

During  the  months  of  May,  June,  and  July  Mr  E.  L. 
llilcNair,  and  during  the  months  of  September  and  November 
Mr.  C.  H.  Semper,  ran  lines  of  precise  levels  as  follows:  From 
a  bench  mark  of  tlie  United  States  Coast  and  Geodetic  Survey 
transcontinental  levels  at  Grafton,  West  Virginia,  via  Union- 
town  and  Brownsville,  Pennsylvania,  to  Pittsburg;  also  from 
a  bench  mark  of  the  precise  levels  of  the  Geological  Surv^ey  at 
Redhouse,  near  Salamanca,  New  York,  via  Warren,  Oil  City, 
and  Franklin,  Pennsylvania,  to  Pittsburg;  also  from  a  bench 
mark  of  the  United  States  Engineers  at  Erie,  Pennsylvania,  via 
Meadville,  to  Franklin;  also  fi'om  a  bench  mark  on  the  line  of 
precise  levels  of  the  Geological  Survey  near  Elmira,  New  York, 
over  the  Northern  Central  Railway,  to  Williamsport.    At  Pitts- 
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burg  connection  was  made  with  the  bench  marks  of  the  precise 
levels  of  the  Pennsylvania  Railroad,  thus  giving  practically 
four  independent  checks  on  the  elevation  of  the  Pittsburg 
datum,  all  of  which  agreed  within  a  remarkably  small  hmit  of 
error.  At  Williamsport  connection  was  made  with  the  precise 
levels  of  the  Pennsylvania  Railroad  and  the  difference  of  eleva- 
tion found  was  transferred  to  the  bench  mark  of  the  Pennsyl- 
vania Railroad  precise  levels  at  Harrisburg  and  connection 
made  between  this  and  the  bench  mark  of  the  United  States 
Coast  and  Geodetic  Survey  precise  levels,  thus  determining  the 
elevation  of  the  Harrisburg  datum  by  four  separate  routes  of 
levels,  two  of  these  being  by  different  lines  of  the  Coast  Survey. 
All  of  the  precise  leveling  executed  by  the  Geological  Survey 
comprised  the  running  of  533  miles  of  duplicate-rodded  lines 
and  the  establishment  of  96  permanent  bench  marks.  The 
details  of  the  closures  of  the  work  of  the  Geological  Survey  on 
the  lines  of  precise  levels  of  the  other  organizations  named  are 
published  in  the  Appendix  to  this  report. 

Maryland-Pennsylvania— West  Virginia. — Work  was  prose- 
cuted under  the  cooperative  agreement  entered  into  between 
the  State  geologist  of  Maryland  and  the  Director  of  the  United 
States  Geological  Survey,  whereby  $5,000  was  appropriated 
by  the  State  and  a  like  sum  was  allotted  by  the  Director  of  the 
Survey.  There  were  maintained  on  such  work  during  the 
season  two  parties.  The  portions  of  Pennsylvania  and  West 
Virginia  surveyed  in  connection  with  the  filling  out  of  quad- 
rangular areas  were  mapped  exclusively  at  the  expense  of  the 
Federal  Government.  Mr.  W.  Carvel  Hall  was  placed  in  gen- 
eral charge,  with  Mr.  W.  N.  Morrill,  assistant  topographer,  as 
aid.  Field  work  was  commenced  about  the  middle  of  April 
and  the  parties  were  disbanded  in  November.  During  the 
season  these  parties  completed  the  mapping  of  five  quad- 
rangles— the  Oakland,  which  work,  with  that  in  the  adjoining 
portion  of  Garrett  County,  Maryland,  was  a  resurvey  of  the 
area  of  the  existing  2-mile  Piedmont  sheet;  the  Cecilton 
and  Betterton  quadrangles,  in  Harford,  Cecil,  and  Kent  coun- 
ties, which  work  was  a  resurvey  of  portions  of  the  area  of  the 
existing  2-raile  Tolchester  and  Dover  sheets,  and  the  Hancock 
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and  Havre  de  Grace  quadrangles^,  in  Washington,  Harford,  and 
Cecil  counties,  Maryland,  and  Chester,  Lancaster,  Franklin, 
and  Fulton  counties,  Pennsylvania,  and  Morgan  County, 
West  Virginia.  In  addition,  Chestertown,  a  portion  of  Tol- 
Chester  quadrangle,  was  partially  resurveyed  and  the  control 
for  Belair  was  completed.  Finally,  spirit  levels  were  run,  in 
addition  to  those  for  the  above  quadrangles,  over  portions  of 
Talbot,  Caroline,  and  Queen  Anne  counties  for  the  control 
of  future  mapping.  All  of  the  above  work  was  on  the  scale  of 
1 :  62500,  with  a  contour  interval  of  20  feet,  and  embraced  an 
area  within  the  three  States  of  1,469  square  miles  of  completed 
topography.  The  spirit  leveling  aggregated  555  linear  miles, 
in  the  course  of  which  there  were  established  42  permanent 
bench  marks. 

Maine, — AVork  was  prosecuted  under  the  cooperative  topo- 
graphic agreement  between  the  topographic  survey  commis- 
sioners of  the  State  of  Maine  and  the  Director  of  the  United 
States  Geological  Survey,  whereby  the  State  appropriated 
82,500  for  the  seasons  of  1899  and  1900  and  the  Director  ot 
the  Survey  allotted  a  like  amount.  There  was  maintained  on 
such  work  during  the  season,  from  May  1  to  October,  one 
party,  under  charge  of  Mr.  E.  B.  Clark,  topographer.  This 
party  completed  the  survey  of  the  Bucksport  and  Orland  quad- 
rangles, in  Penobscot,  Waldo,  and  Hancock  counties.  The 
scale  of  work  was  1 :  62500,  with  a  contour  interval  of  20  feet, 
and  the  area  mapped  was  426  square  miles,  in  connection  with 
w^hich  307  miles  of  primary  levels  were  run  and  12  permanent 
bench  marks  were  established. 

Ohio, — Mr.  Hersey  Munroe,  topographer,  was  in  charge  of  a 
party  engaged  in  mapping  two  quadrangles  in  the  vicinity  of 
Columbus  from  the  1st  of  May  until  the  middle  of  August, 
when  he  was  transferred  to  Tennessee.  He  completed  the 
mapping  of  two  quadrangles  in  Franklin,  Pickaway,  and  Fair- 
field counties,  on  a  scale  of  1:62500,  with  a  contour  interval  of 
20  feet.  The  area  mapped  was  462  square  miles,  in  connection 
w^ith  which  312  miles  of  primary  levels  were  run  and  22  per- 
manent bench  marks  were  established. 

West  Virginia, — During  a  portion  of  the  month  of  July 
and  in  August  and  October  Mr  W.  N.  Morrill  completed,  under 
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the  general  supervision  of  Mr.  Frank  Sutton,  the  control  of  the 
Morgantown  quadrangle,  in  Monongalia  County,  on  a  scale 
of  1:62500.  In  connection  with  this  41  miles  of  spirit  levels 
were  run  and  4  permanent  bench  marks  were  established. 

Mr.  Albert  Pike,  topographer,  was  in  charge  of  a  party 
engaged  in  completing  the  resurvey  of  the  Nicholas  quad- 
rangle, in  Nicholas  and  Greenbrier  counties.  Field  work  was 
commenced  early  in  May  and  was  continued  until  about  the 
middle  of  August,  when  the  survey  of  this  quadrangle  was 
completed  and  the  party  was  transferred  to  Tennessee.  There 
was  mapped,  on  the  scale  of  1:125000,  with  a  contour  interv^al 
of  100  feet,  an  area  of  400  square  miles,  in  connection  with 
which  34  miles  of  spirit  levels  were  run  and  14  permanent 
bench  marks  were  established. 

North  Carolina. — Mr.  W,  L.  Miller,  topographer,  was  in 
charge  of  a  party  engaged  in  completing  the  resurvey  of  the 
Asheville  quadrangle,  in  Madison  and  Haywood  counties,. 
North  CaroHna,  and  Cocke  County,  Tennessee,  and  of  a  por- 
tion of  the  Morganton  quadrangle,  in  Burke  and  Caldwell 
counties,  from  the  middle  of  April  until  the  1st  of  September, 
when  he  was  transferred  to  field  work  in  Alabama  and  Georgia. 
He  completed  the  mapping,  on  a  scale  of  1:125000,  with  a 
contour  interval  of  100  feet,  of  848  square  miles,  in  connection 
with  which  92  miles  of  spirit  levels  were  run  and  9  permanent 
bench  marks  were  established. 

Mr.  Glenn  S.  Smith,  topographer,  was  in  charge,  under  the 
general  supervision  of  Mr.  Miller,  of  a  resurvey  of  a  portion  of 
the  Mount  Mitchell  quadrangle,  in  McDowell  and  Yancey 
counties.  Field  work  was  commenced  about  the  middle  of 
April  and  was  discontinued  about  September  1,  when  the 
party  was  transferred  to  Georgia  and  Alabama.  There  was 
completed,  on  the  scale  of  1:125000,  with  a  contour  interval 
of  100  feet,  an  area  of  350  square  miles,  in  connection  with 
which  90  miles  of  levels  were  run  and  11  permanent  bench 
marks  were  established. 

Tennessee, — Messrs.  Hersey  Munroe  and  Albert  Pike  were 
in  charge  of  parties  engaged  in  mapping,  respectively,  the 
north  and  south  halves  of  the  Columbia  quadrangle,  in  Hick- 
man, Williamson,  and  Maury  counties.     The  former  was  trans- 
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ferred  about  the  middle  of  August  from  field  work  in  Ohio,  and 
the  latter  at  the  same  time  from  field  work  in  West  Virginia. 
A  month  later  Mr.  N.  G.  Van  Doren  was  transferred  from 
New  York  to  aid  in  this  work.  By  December  these  parties 
had  completed  the  mapping,  on  a  scale  of  1 :  125000,  with  a 
contour  interval  of  60  feet,  of  750  square  miles,  in  connection 
with  which  311  niiles  of  spirit  levels  were  run  and  33  perma- 
nent bench  marks  were  established. 

During  the  period  from  August  to  November,  inclusive,  Mr. 
W.  W.  Gilbert,  under  the  supervision  of  Mr.  Munroe,  ran  a  line 
of  precise  levels  from  the  bench  mark  established  on  the  pre- 
cise-level line  of  this  Survey  at  Cleveland,  Tennessee,  via  the 
Southern  Railway  to  Chattanooga,  and  the  Nashville,  Chatta- 
nooga and  St  Louis  Railroad,  via  Decherd  and  Columbia,  to 
Nashville  In  all,  215  linear  miles  of  duplicate-rodded  levels 
were  run  and  35  permanent  bench  marks  were  established. 

Georgia-Alabama. — The  topographic  mapping  of  the  Wedo- 
wee  quadrangle,  in  Randolph  and  Chambers  counties,  Alabama, 
and  Heard  and  Troup  counties,  Georgia,  was  prosecuted  under 
a  partial  cooperative  agreement  with  the  State  geologist  of 
Alabama,  whereby  he  allotted  $1,000  to  field  work  in  his 
State  and  the  Director  of  the  United  States  Geological  Survey 
allotted  the  remainder  required  for  the  survey  planned.  Mr. 
W.  L.  Miller  was  placed  in  charge  of  one  party  and  Mr.  Glenn 
S.  Smith  of  another,  the  former  to  map  the  northern  half  and 
the  latter  the  southern  half  of  the  Wedowee  quadrangle.  These 
topographers  were  transferred  about  September  1  from  field 
work  in  North  Carolina.  By  December  they  had  completed 
the  survey  of  997  square  miles,  on  a  scale  of  1:125000,  with 
a  contour  interval  of  50  feet,  in  connection  with  which  174 
miles  of  spirit  levels  were  run  and  22  permanent  bench  marks 
were  established. 

CENTRAL  SECTION. 

Eleven  topographic  parties  were  maintained  during  the  sea- 
son in  the  States  of  Wisconsin,  Minnesota,  Iowa,  Nebraska, 
Illinois,  Ohio  and  Michigan,  Indiana,  Missouri,  and  Arkansas,  one 
party  working  in  Arkansas  throughout  the  winter.  The  whole 
of  fifteen  complete  quadrangles  and  portions  of  four  others 
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were  surveyed,  also  an  irrej^ular  area  of  177  square  miles  in  the 
Mesabi  Range  of  Minnesota,  and  33  square  miles  in  the  vicinity 
of  Tower  and  Ely  in  the  same  State.  In  addition  to  the  regular 
topographic  work  the  culture  in  the  districts  in  the  vicinity  of 
Chicago,  Illinois,  and  Milwaukee,  Wisconsin,  was  revised,  as 
well  as  parts  of  various  other  quadrangles  in  Nebraska  and 
Wisconsin,  the  total  area  of  revision  being  2,015  square  miles. 
The  total  area  surveyed  was  10,639  square  miles,  of  which 
3,570  were  on  the  scale  of  1:62500,  7,069  on  the  scale  of 
1:125000,  and  28  on  the  special  scale  of  1:15840.  Levels 
were  run  over  2,602  linear  miles,  resulting  in  the  establish- 
ment of  306  permanent  bench  marks. 

Wisconsin. — Field  work  was  commenced  in  this  State  on 
June  1  by  Mr,  W.  H.  Griffin,  tO[)ogra{)her,  assisted  by  Mr. 
Basil  Duke,  topographer,  and  was  continued  until  the  end  of 
July,  when  the  Dells  quadrangle  was  completed  and  the  party 
was  transferred  to  Minnesota.  The  area  surveyed  includes 
parts  of  Sauk,  Juneau,  Adams,  and  Columbia  counties  and 
comprises  216  square  miles,  on  the  scale  of  1:62500,  with  a 
contour  interval  of  20  feet.  In  connecti(m  with  this  work  130 
miles  of  levels  were  run  and  1 1  permanent  bench  marks  were 
established. 

Mr.  R.  C.  McKinney,  toi)ographer,  commenced  work  about 
June  10  and  was  engaged  in  Wisconsin  until  August  30,  at 
which  time  he  was  transferred  to  Indiana.  During  this  time 
he  mapped  the  Poynette  15-minute  quadrangle,  area  217 
square  miles,  and  revised  the  Portage  15-minute  quadrangle*, 
area  216  square  miles.  This  work  was  on  the  scale  of  1 :  62500, 
with  a  contour  interval  of  20  feet,  and  is  embraced  in  the 
counties  of  Marquette,  Columbia,  and  Dane.  In  connection 
with  the  above  150  miles  of  levels  were  run  and  15  permanent 
bench  marks  were  established. 

Upon  the  completion  of  revision  work  in  Illinois,  referred  to 
elsewhere,  Mr.  Nat  Tyler,  jr.,  topographer,  was  ordered  to  Mil- 
waukee for  the  purpose  of  revising  the  Milwaukee,  Waukesha, 
Bay  View,  and  Muskego  quadrangles,  and  was  engaged  on  this 
work  until  October  10,  when  he  was  ordered  to  Washington 
for  office  dutv.     This  work  was  on  the  scale  of  1 :  62500,  with  a 
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contour  interval  of  20  feet,  and  covered  portions  of  Milwaukee, 
Waukesha,  and  Racine  counties.  The  area  revised  comprised 
720  square  miles. 

Mr.  Robert  Muldrow,  topographer,  was  engaged  in  Wiscon- 
sin from  May  15  to  November  1,  during  which  time  he  mapped 
the  Marathon  and  Wausau  special  quadrangles,  in  Marathon, 
Lincoln,  and  Langdale  counties.  The  area  mapped  was  1,368 
square  miles,  on  the  scale  of  1:125000,  with  a  contour  inter- 
val of  20  feet,  in  connection  with  whicli  324  miles  of  levels 
were  run  and  20  permanent  bench  marks  were  established. 

Minnesota. — On  the  completion  of  the  work  in  Wisconsin, 
Mr.  Griffin  and  his  assistant,  Mr.  Duke,  commenced  opera- 
tions in  the  White  Bear  and  Anoka  quadrangles,  included  in 
portions  of  Washington,  Ramsey,  Hennepin,  and  Anoka  coun- 
ties. This  work  w^as  on  the  scale  of  1 :  62500,  with  a  contour 
interval  of  20  feet,  and  comprised  an  area  of  422  square  miles, 
in  connection  with  which  170  miles  of  levels  were  run  and  17 
permanent  bench  marks  were  established. 

On  June  1  Mr.  E.  C.  Bebb,  topographer,  commenced  special 
work  in  the  mining  districts  of  St.  Louis  County,  Minnesota. 
He  was  engaged  in  the  Tower  district  through  June  and  a 
portion  of  July,  surveying  20  square  miles  on  the  scale  of 
1:15840,  with  a  contour  interval  of  10  feet,  in  connection 
with  which  2 1  miles  of  levels  were  run. 

On  July  7  Mr.  Bebb  commenced  work  in  the  Ely  mining 
district,  which  occupied  him  until  the  latter  part  of  July.  The 
scale  of  this  work  was  1:15840,  with  a  contour  interval  of  10 
feet,  and  comprised  an  area  of  8  square  miles,  in  connection 
with  which  18  miles  of  levels  were  run. 

A  separate  area  of  about  5  square  miles  near  Tower  was 
also  surveyed,  on  the  scale  of  1 :  62500,  with  a  contour  inter- 
val of  20  feet. 

On  July  26  Mr.  Bebb's  party  was  transferred  to  the  Mesabi 
Range,  where  work  was  continued  until  the  close  of  the  season, 
October  27,  when  Mr.  Bebb  was  ordered  to  Washington  for 
office  duty.  The  area  surveyed  in  the  Mesabi  Range  was  a 
nan'ow  irregular  strip  along  the  iron-bearing  formations  of  the 
range,  extending  from  Biwabik  on  the  east  to  a  point  6  miles 
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west  of  Hibbing,  and  comprising  177  square  miles.  The  work 
was  on  the  scale  of  1:62500,  with  a  contour  interval  of  20  feet, 
in  connection  with  which  106  miles  of  levels  were  run. 

Iowa. — Field  work  was  commenced  in  this  State  by  a  party 
in  charge  of  Mr.  M.  Hackett,  topographer,  on  May  20,  and  was 
continued  until  December  7,  during  which  time  the  West  Union 
quadrangle  and  the  northeast  quarter  of  the  Marion  quadrangle, 
with  some  adjacent  territory  in  the  northwest  quarter  of  the 
Marion  quadrangle,  were  surveyed,  covering  portions  of  Dela- 
ware, Buchanan,  Fayette,  and  Clayton  counties.  This  work 
embraced  an  area  of  1,190  square  miles,  and  was  on  the  scale 
of  1:125000,  with  a  ccmtour  interval  of  20  feet,  and  in  connec- 
tion with  it  314  miles  of  levels  were  nm  and  24  permanent 
bencli  marks  were  established. 

Nebraska, — Field  work  was  connnenced  in  this  State  Jmie  1 
by  a  party  in  charge  of  Mr.  C.  W.  Goodlove,  topographer,  and 
was  continued  until  November  15.  The  area  surveyed  was 
included  in  the  North  Platte  and  Gothenburg  quadrangles,  in 
Lincoln,  McPherson,  Logan,  Dawson,  and  Frontier  counties.  Of 
the  work  in  the  North  Platte  quadrangle,  449  square  miles 
was  new  and  449  square  miles  was  revision.  In  the  Gothen- 
burg quadrangle  679  miles  were  surveyed,  the  remaining  por- 
tion— the  northeast  quarter — ^having  been  mapped  by  Mr. 
Peters  in  1894.  This  work  was  on  the  scale  of  1:125000,  with 
a  contour  interval  of  20  feet,  and  in  connection  therewith  248 
miles  of  levels  were  run  and  97  permanent  bench  marks  were 
established. 

Illinois. — Mr.  Nat.  Tyler,  jr.,  topographer,  took  the  field  on 
April  17  for  the  purpose  of  revising  the  Chicago,  Calumet, 
Desplaines,  and  Riverside  quadrangles,  and  continued  on  this 
work  until  July  1,  when  he  was  transferred  to  Wisconsin.  The 
work  was  on  the  scale  of  1:62500,  with  contour  intervals  of  5 
and  10  feet,  and  covered  portions  of  Cook,  Dupage,  and  Will 
counties.     The  area  surveyed  comprised  630  square  miles. 

From  December  8  to  19  Mr.  E.  C.  Bebb  was  engaged  in 
revising  parts  of  the  Danville  (Illinois)  quadrangle. 

Ohio-Michigan. — Field  work  was  commenced  in  this  district 
early  in  July  by  a  party  in  charge  of  Mr.  Charles  E.  Cooke, 
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topographer,  and  continued  until  November  20,  during  which 
time  the  Toledo,  Maumee  Bay,  and  Oak  Harbor  quadrangles, 
comprising  the  city  of  Toledo  and  vicinity,  in  Lucas,  Wood,  and 
Ottawa  counties,  Ohio,  and  Monroe  County,  Michigan,  were 
surveyed.  The  area  mapped  was  500  square  miles,  on  the 
scale  of  1:62500,  with  a  contour  interval  of  20  feet.  In  connec- 
tion with  this  work  168  miles  of  levels  were  run  and  20  perma- 
nent bench  marks  were  established. 

Indiana. — On  tlie  completion  of  the  work  in  Wisconsin,  Mr. 
R.  C.  McKinney  was  transferred  to  Indiana,  on  September  1, 
and  continued  in  this  section  until  November  8,  during  which 
time  he  completed  the  mapping  of  the  Boon^^lle  and  Peters- 
bm'g  quadrangles,  in  portions  of  Vanderburg,  Gibson,  AVar- 
rick,  and  Pike  counties.  This  work  comprised  an  area  of  467 
square  miles,  on  the  scale  of  1:62500,  with  a  contour  interval 
of  20  feet,  in  connection  with  which  138  miles  of  levels  were 
run  and  16  permanent  bench  marks  were  established. 

Missouri. — Field  work  was  commenced  in  this  State  on 
July  1  by  Mr.  Paul  Holman,  topographer,  and  was  continued 
until  November  26,  when  the  Union  quadrangle  was  completed 
and  Mr.  Holman  returned  to  the  Wasliington  office.  This 
quadrangle  lies  in  parts  of  Franklin,  Gasconade,  Crawford,  and 
Washington  counties  and  comprises  an  area  of  938  square 
miles.  The  scale  of  the  work  was  1:125000,  with  a  contour 
interval  of  50  feet,  in  connection  with  which  291  miles  of  levels 
were  run  and  24  permanent  bench  marks  were  established. 

Arkansas. — Field  work  was  commenced  in  this  State  by  a 
party  in  charge  of  Mr.  H.  B.  Blair,  topographer,  with  Mr.  Dun- 
can Hannegan,  topographer,  as  assistant,  on  July  1,  and  was 
continued  until  November  1,  when  Mr.  Blair  returned  to  the 
Washington  office.  During  this  time  the  Fayetteville  and  a 
portion  of  the  Siloam  Springs  quadi'angles  were  surveyed,  cov- 
ering an  area  of  1,140  square  miles,  in  Washington  and  Ben- 
ton counties.  This  work  was  done  on  the  scale  of  1 :  125000, 
with  a  contour  interval  of  50  feet,  and  in  connection  with  it 
227  miles  of  levels  were  run  and  28  permanent  bench  marks 
were  established. 

On  the  completion  of  the  above  work  Mr.  Duncan  Hannegan, 
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on  November  20,  coramenced  the  survey  of  the  Prescott  quad- 
rangle, which  was  completed  on  March  15,  1900.  This 
quadi'angle  lies  in  portions  of  Pike,  Clark,  Hempstead,  Nevada, 
and  Ouachita  counties  and  covers  an  area  of  856  square  miles. 
The  work  was  done  on  the  scale  of  1:125000,  with  a  contour 
interval  of  50  feet,  and  in  connection  with  it  297  miles  of  levels 
were  run  and  34  permanent  bench  marks  were  established. 

ROCKY   MOUNTAIN   SECTION. 

Topographic  work  wa^i  carried  on  by  one  party  in  Montana, 
one  in  Wyoming,  one  in  South  Dakota,  and  one  in  Colorado. 
After  the  close  of  the  season  in  the  more  northerly  areas  three 
parties  were  organized  for  work  in  Colorado,  Arizona,  and 
Texas;  some  work  was  also  completed  in  Texas  in  the  first 
part  of  the  field  season.  The  total  area  sun^eyed  was  4,554 
square  miles,  of  which  4,384  was  on  the  scale  of  1:125000, 
115  on  th  scale  of  1:62500,  and  55  on  the  scale  of  1:31250. 
Levels  to  the  extent  of  1,568  miles  were  run  and  387  perma- 
nent bench  marks  were  established. 

Montuna-Wyoming, — Between  June  1  and  November  23 
Mr.  R.  H.  Chapman,  topographer,  completed  the  necessary 
triangulation  and  made  topographic  surveys  on  the  scale  of 
1:31250,  with  50-foot  contours,  of  45  squai-e  miles  in  the 
vicinity  of  Marysville,  Lewis  and  Clarke  County,  and  of  10 
square  miles  at  Elkhom,  Jefferson  County,  Mcmtana.  In  con- 
nection with  this  work  170  miles  of  levels  were  ran  and  34 
bench  marks  were  established.  Mr.  Chapman  also  made  a 
detailed  sur\"ey  of  the  hot-spring  area  at  The  Thumb  Yel- 
lowstone National  Park. 

Wyoming. — Mr.  W.  H.  Herron,  topographer,  between  June 
18  and  November  11  surveyed  860  square  miles  of  the  New- 
castle quadrangle,  in  Western  County,  thereby  completing  the 
same.  The  work  was  on  the  scale  of  1:125000,  with  a  con- 
tour interval  of  100  feet.  The  leveling  for  this  area  was  done 
by  Mr.  John  T.  Stewart,  who  ran  160  miles  and  established  44 
permanent  bench  marks. 

South  Dakota. — Mr.  A.  F.  Dunnington,  topographer,  with  the 
assistance  of  Mr.  Pearson  Chapman,    assistant   topographer, 


134  REPORT   OF   THE   DIRECTOR. 

completed  the  resurvey  of  the  Hermosa  quadrangle,  in  Custer 
and  Pennington  counties,  which  includes  a  portion  of  the  Black 
Hills  Forest  Reserve.  This  work  was  on  the  scale  of  1:125000, 
with  a  contour  interval  of  100  feet.  A  reconnaissance  survey 
was  also  extended  over  the  northern  third  of  the  Edgemont 
quadrangle,  in  Fall  River  County,  between  November  6  and 
15,  by  Mr.  R.  H.  Chapman,  topographer,  and  Mr.  Pearson 
Chapman,  assistant  topographer.  The  total  area  mapped  was 
690  square  miles,  in  connection  with  which  205  miles  of  levels 
were  run  and  56  permanent  bench  marks  were  established. 

Colorado. — Early  in  June  Messrs.  W.  M.  Beaman  and  W.  J. 
Lloyd,  topographers,  commenced  the  sui'vey  of  the  Greeley 
quadrangle,  in  Weld  and  Arapahoe  counties,  on  the  scale  of 
1:125000,  with  a  contour  interval  of  20  feet.  During  mid- 
summer, while  work  in  the  high  mountains  was  practicable, 
Mr.  Beaman  surveyed  90  square  miles,  on  the  scale  of  1.62500 
and  with  a  contour  interval  of  100  feet,  of  the  Needle  Moun- 
tains quadrangle,  San  Juan  County,  and  returned  to  the  Greeley 
work  in  the  fall.  Mr.  Arthur  Stiles,  topographer,  having  com- 
pleted work  assigned  him  elsewhere,  assisted  with  the  Greeley 
survey  after  October  22.  The  total  output  for  the  season  in 
Colorado  on  the  scale  of  1:125000  was  794  square  miles,  sur- 
veyed as  follows:  470  square  miles  by  Mr.  Lloyd,  200  square 
miles  by  Mr.  Beaman,  and  124  square  miles  by  Mr.  Stiles,  in 
connection  with  which  187  miles  of  levels  were  run  and  57 
permanent  bench  marks  were  established. 

Arizona. — At  the  close  of  the  period  covered  by  the  last 
annual  report  leveling  had  just  been  commenced  by  Mr.  Thomas 
Winsor  for  the  Tempe  and  Florence  quadrangles,  in  the  vicinity 
of  Phoenix  and  Florence,  in  Maricopa  and  Pinal  counties. 
This  was  discontinued  early  in  July  and  resumed  in  October. 
Prior  to  May  1  the  leveling  had  been  completed  for  the  quad- 
rangles named,  and  also  for  the  Globe  and  Pinal  Mountain 
quadrangles,  in  Gila  and  Pinal  counties.  This  leveling  con- 
sisted of  559  miles,  and  141  permanent  bench  marks  were 
established. 

On  November  16  Mr.  T.  M.  Bannon,  topographer,  organized 
a  party  for  the  topographic  survey  of  the  Florence  quadrangle, 
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on  the  scale  of  1:125000,  with  a  contoui'  interval  of  100  feet, 
and  Mr.  W.  J.  Lloyd,  topographer,  was  detailed  after  January 
5  to  assist  in  the  work.  The  area  was  completed  early  in 
April,  after  which  Mr.  Lloyd  commenced  the  survey  of  the 
Globe  quadrangle,  on  the  scale  of  1:62500,  with  a  contour 
interval  of  50  feet,  and  Mr.  Bannon  undertook  to  extend  trian- 
gulation  eastward,  to  afford  additional  control  for  the  Pinal 
Mountain  quadrangle.  Prior  to  the  1st  of  May  940  square 
miles  were  surv^eyed,  915  being  on  the  scale  of  1:125000,  and 
25  on  the  scale  of  1:62500. 

Texas, — At  the  close  of  the  last  report  work  was  in  progress 
on  the  resurvey  of  the  Bastrop  quadrangle,  in  Bastrop,  Travis, 
and  Williamson  counties.  Mr.  G.  E.  Hyde,  topographer, 
assisted  by  Mr.  Arthur  Stiles,  topographer,  completed  the 
resurvey,  on  the  scale  of  1:125000,  with  a  contour  interval  of 
25  feet,  of  620  miles  of  this  quadrangle  between  May  1  and 
June  20. 

On  November  12  Mr.  J.  F.  McBeth,  field  assistant,  took  up 
the  resurvey  of  the  Llano  quadrangle,  in  Llano  and  Mason 
coimties,  and  prior  to  May  10  mapped  an  area  of  390  square 
miles,  on  the  scale  of  1:125000,  with  a  contour  interval  of  25 
feet,  thereby  completing  the  same. 

On  March  1 6  Mr.  W.  M.  Beaman,  topographer,  outfitted  a  party 
at  Austin  for  the  resurvey  of  the  Burnet  quadrangle,  in  Burnet, 
Llano,  and  Travis  counties.  Mr.  Arthur  Stiles,  topographer, 
commenced  work  on  the  same  quadrangle  on  March  22.  An 
area  of  115  square  miles  was  mapped  before  May  1,  on  the 
scale  of  1 :  125000,  with  a  contour  interval  of  25  feet. 

On  December  16  Mr.  E.  W.  Glafcke,  levelman,  outfitted  a 
party  for  work  on  the  Montague  and  Gainesville  quadrangles, 
in  Montague  and  Gook  counties.  By  the  28th  of  February 
146  miles  of  line  had  been  run  and  36  permanent  bench 
marks  had  been  established  for  the  Texas  portion  of  these 
sheets.  On  March  1  work  was  commenced  on  the  Paris  and 
Bonham  quadrangles,  in  Grayson,  Fannin,  and  Lamar  counties. 
Prior  to  the  1st  of  May  141  miles  of  line  were  run  and  19  per- 
manent bench  marks  were  established  for  these  quadrangles. 
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PACIFIC   SECTION. 


Topographic  work  was  done  in  Idaho,  Montana,  Oregon, 
Utah,  and  California.  The  area  surveyed  amounted  to  2,936 
square  miles,  of  which  2,842  square  miles  were  on  the  scale  of 
1:125000,  70  square  miles  on  the  scale  of  1:63360,  and  24 
square  miles  on  the  scale  of  1 :  20000.  In  connection  with  the 
above  1,204  miles  of  levels  were  run  and  234  permanent  bench 
marks  were  established. 

Idaho, — Mr.  Van  H.  Manning,  topographer,  was  detailed  for 
the  survey  of  the  Coeur  d'Alene  quadrangle,  and  left  Washing- 
t.on  for  the  field  on  May  8.  Field  work  was  commenced  on 
May  15  and  continued  until  November  1,  when  the  party  was 
disbanded  on  account  of  adverse  weather  conditions.  From 
November  4  to  9,  inclusive,  Mr.  Manning  wa«  engaged  in  cer- 
tain revision  work  in  the  Spokane  quadrangle,  on  the  comple- 
tion of  which  he  was  directed  to  proceed  to  Washington  for 
office  duty.  Mr.  D.  C.  Harrison,  topographer,  assisted  for  a 
few  days  just  prior  to  the  close  of  the  season  on  the  Cocur 
d'Alene  quadrangle,  mapping  an  area  of  20  square  miles.  The 
combined  work  of  Messrs.  Manning  and  Harrison  amounted  to 
721  square  miles,  on  the  scale  of  1:125000,  with  a  contour 
interval  of  100  feet,  in  connection  with  which  192  miles  of 
levels  were  run  and  27  permanent  bench  marks  were  estab- 
lished.    The  area  surveyed  was  wholly  in  Kootenai  County. 

IdaJiO'Montana. — In  connection  with  the  survev  of  the  Idaho- 
Montana  boundary  line  an  area  adjacent  to  the  line,  comprising 
about  70  square  miles,  was  mapped  on  the  scale  of  1:63360, 
with  a  contour  interval  of  100  feet.  The  work  was  done  by 
Mr.  D.  L.  Reaburn. 

Oregon. — Mr.  R.  H.  McKee,  topographer,  left  Washington 
May  1  with  instructions  to  resume  field  work  in  the  Baker  City 
quadrangle.  The  party  was  organized  at  Baker  City  and 
active  field  work  commenced  on  May  20.  The  mapping  of  the 
quadrangle  was  completed  about  the  end  of  July,  when  work 
was  commenced  on  the  Sumpter  quadrangle,  which  is  immedi- 
ately west  of  the  Baker  City  quadrangle.  This  work  was  con- 
tinued until  September  22,  when  Mr.  McKee  was  ordered  to 
field  duty  in  Utah.     Mr.  J.  E.  Rockhold,  assistant  topographer, 
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was  with  the  party  throughout  the  season  and  continued  work 
after  Mr.  McKee  had  left,  until  November  15,  when  he  was 
ordered  to  report  for  office  duty  in  Washington.  Tlie  results 
of  the  work  by  Mr.  McKee's  party  were  433  8([uare  miles 
mapped  on  the  scale  of  1:125000,  with  a  contour  interval  of 
100  feet,  94  miles  of  levels  run,  and  9  permanent  bench  marks 
established.  The  iirea  mapped  is  included  in  Baker  and  Grant 
counties. 

Leveling  along  the  line  of  the  Oregon  Railway  and  Naviga- 
tion Company  was  continued  by  Mr.  H.  S.  Crowe,  levelman. 
The  line  was  run  with  duplicate  rods  and  was  extended  to 
Snake  River,  near  Huntington.  A  line  of  levels  was  also  car- 
ried with  duplicate  rods  from  Umatilla,  a  station  of  the  line 
above  referred  to,  to  Pasco,  a  station  on  the  Northern  Pacific 
Railway,  in  order  to  connect  with  a  line  carried  through  the 
latter  point  the  previous  season.  Mr.  Crowe  was  engaged  in 
the  work  above  referred  to  from  June  I  to  October  15,  during 
which  time  304  miles  of  levels  were  run  and  51  permanent 
bench  marks  were  established. 

Utah, — Detailed  topographic  work  was  commenced  in  the 
area  of  the  Bingham  Special  sheet  on  September  29  by  Mr. 
R.  H  McKee,  topographer,  who  remained  in  that  vicinity  until 
October  28,  when  he  was  compelled  to  leave  the  field  on 
account  of  illness.  Mr.  W.  J.  Peters,  topographer,  on  his  return 
from  Alaska,  before  the  departure  of  Mr.  McKee,  assumed 
charge  of  the  work  on  October  19.  The  party  was  further 
increased  by  Mr.  Jeremiah  Ahem,  topographer,  who  reported 
on  November  4,  and  by  Mr.  E.  T.  Perkins,  jr.,  topographer, 
who  reported  on  January  5.  The  survey  was  completed  on 
February  21,  the  area  mapped  being  24  square  miles  in  Salt 
Lake  County,  on  the  scale  of  1:20000,  with  a  contour  inters 
val  of  50  feet.  In  connection  with  this  work  15  miles  of  spirit 
levels  were  run  and  one  permanent  bench  mark  was  established. 

California. — ^Topographic  work  was  done  in  three  localities — 
in  the  vicinity  of  Napa,  north  of  Santa  Cruz,  and  in  southern 
California.  All  of  this  work  was  surveyed  for  publication  on 
the  scale  of  1 :  125000,  to  fill  out  30-minute  quadrangles,  por- 
tions of  which  had  been  previously  mapped  on  the  scale  of 
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1:62500.  Thus  the  Napa  quadrangle  is  made  up  of  the  Kar- 
quines  quadrangle,  comprising  the  southeast  quarter,  and  the 
work  of  the  present  year;  tlie  Santa  Cruz  quadrangle  is  made 
up  of  the  Palo  Alto  quadrangle,  comprising  the,  northeast 
quarter,  and  the  work  of  the  present  year;  and  the  Corona 
quadrangle  is  made  up  of  the  Santa  Ana  and  Anaheim  quad- 
rangles, constituting  the  western  half,  and  the  work  of  the 
present  year. 

Mr.  L.  C.  Fletcher,  topographer,  was  detailed  for  the  survey 
of  the  Napa  quadrangle  and  left  Washington  for  the  field  about 
the  middle  of  April.  He  was  not  supplied  with  a  camp  outfit, 
as  it  was  considered  more  economical  for  his  party  to  subsist 
upon  the  country  and  hire  the  necessary  transportation,  espe- 
cially as  the  season  in  California  was  to  be  divided  into  two 
parts.  Field  operations  were  commenced  on  April  23  and 
continued  until  June  13,  when  Mr.  Fletcher  proceeded  to  the 
State  of  Washington  for  work  in  the  Cascade  Mountains  in 
connection  with  the  forest  reserves.  Work  was  resumed  in 
California  on  September  26  and  the  area  assigned  was  com- 
pleted on  November  19.  This  area,  embracing  portions  of 
Napa,  Sonoma,  and  Solano  counties,  was  615  square  miles  in 
extent  and  was  surveyed  on  the  scale  of  1 :  125000,  with  a  con- 
tour interval  of  100  feet.  In  connection  with  the  above  383 
miles  of  levels  were  run  and  104  permanent  bench  marks  were 
established.  The  leveling  done  included  the  necessary  work 
for  the  Santa  Rosa  quadrangle,  which  is  immediately  west  of 
the  Napa  quadrangle. 

Mr.  E.  C.  Barnard,  topographer,  was  assigned  to  the  survey 
of  the  Santa  Cruz  quadrangle.  Leaving  Washington  about 
the  middle  of  April,  he  commenced  field  work  on  April  24. 
The  party  subsisted  upon  the  country,  the  necessary  horses 
and  vehicles  being  hired.  Mr.  Barnard  continued  in  this 
locality  until  June  12,  when  he  proceeded  to  the  State  of 
Washington  for  topographic  work  in  connection  with  surveys 
of  the  forest  reserves.  He  was  relieved  by  Mr.  A.  B.  Searle, 
topographer,  who  assumed  charge  of  the  party  and  continued 
the  work  until  October  22,  when  the  quadrangle  was  completed. 
An  area  of  492  square  miles  in  Santa  Cruz  and  San  Mateo 
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counties  was  mapped  on  the  scale  of  1:125000,  with  a  contour 
interval  of  100  feet.  In  connection  with  the  above  106  miles 
of  levels  were  run  and  18  permanent  bench  marks  were 
established. 

Mr.  R  B.  Marshall,  topographer,  on  the  c()m})letion  of  liis 
work  in  the  Sierra  in  connection  with  the  survey  of  the  forest 
reserves,  was  assigned  to  duty  in  southern  California.  He  com- 
menced the  mapping  of  the  Corona  quadrangle  on  September 
11  and  continued  until  October  8,  when  he  was  ordered  to 
proceed  to  Washington  and  report  for  office  duty.  Mr.  Bar- 
nard was  assigned  to  succeed  Mr.  Marshall  and  commenced 
work  on  October  19.  Mr.  Searle  was  also  assigned  to  assist 
on  the  Corona  quadrangle  and  reported  to  Mr.  Barnard  on 
October  27.  The  two  topographers  wcwked  with  independent 
parties  and  remained  in  the  field  until  about  December  15, 
when  the  mapping  of  the  quadrangle  was  completed.  The 
parties  were  then  disbanded,  ex(*ept  that  two  traversemen  con- 
tinued work,  revising  the  culture  on  the  Santa  Ana  and  Ana- 
heim quadrangles,  which  are  a  part  of  the  Corona  quadrangle. 
The  area  mapped  in  this  locality  was  581  square  miles,  in 
Orange,  Riverside,  San  Bernardino,  and  San  Diego  counties, 
the  scale  being  1:125000  and  the  contour  interval  100  feet. 
Of  levels  110  miles  were  run,  and  24  permanent  bench  marks 
were  established,  4  of  the  latter  being  by  vertical  angulation. 
On  the  completion  of  the  work  in  southern  California  Messrs. 
Barnard  and  Searle  were  ordered  to  Washington  for  office 
duty. 

FOREST   RESERVES. 

The  organization  continued  as  heretofore,  certain  reserves 
being  assigned  to  the  Rocky  Mountain  topographic  section, 
under  Mr.  E.  M.  Douglas,  geographer,  and  the  remaining 
reserves  being  assigned  to  the  Pacific  section,  under  Mr.  Rich- 
ard U.  Goode,  geograi)her. 

ROCKY    MOUNTAIN   SECTION. 

The  topographic  survey  was  completed  for  the  Black  Hills, 
Bighorn,  and  Teton  reserves,  work  was  commenced  in  the 
Uinta   Reserve,  and   the   marking  of  the  boundary  line  was 
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nearly  completed  for  the  Black  Hills  Reserve.  The  summary 
of  the  work  for  the  section  is  as  follows:  Square  miles  mapped, 
4,055;  miles  of  levels  run,  655;  bench  marks  established,  140; 
miles  of  boundary  line  marked,  217. 

Black  Hills  Reserve  (South  Dakota-Wyoming ). — At  the  close 
of  the  last  report  there  remained  but  95  square  miles  of  this 
reserve  unsurveyed,  being  a  portion  of  the  Sundance  quadran- 
gle, in  Crook  and  Weston  counties.  This  area  was  completed 
by  Mr.  W.  H.  Herron,  topographer,  on  the  scale  of  1:125000, 
with  a  contour  interval  of  1 00  feet. 

Bighorn  Reserve  (Wyoming). — Mr.  Frank  Tweedy,  topogra- 
pher, between  June  26  and  November  13  completed  the  resurvey 
of  the  Dayton  quadrangle,  in  Bighorn,  Johnson,  and  Sheridan 
counties,  lying  partly  within  and  partly  without  this  reserve. 

Mr.  F.  E.  Matthes,  between  July  6  and  November  12,  com- 
pleted the  Cloud  Peak  quadrangle,  in  Johnson  and  Bighorn 
counties,  and  made  a  reconnaissance  survey  of  about  40  square 
miles  of  the  reserve  east  of  the  same. 

The  necessary  leveling  for  these  quadrangles,  as  well  as  that 
for  the  Fort  McKinney  quadrangle,  in  Johnson  County,  was 
completed  by  Mr.  E.  W.  Glafcke,  levelman.  The  total  area 
surveyed  was  1,330  square  miles,  on  the  scale  of  1:125000, 
with  a  contour  interval  of  100  feet,  in  connection  with  which 
210  miles  of  levels  were  run  and  46  bench  marks  were  estab- 
lished. 

Teton  Reserve  (Wyoming). — Mr.  T.  M.  Bannon,  topographer, 
with  outfit  from  Sheridan,  and  Mr.  G.  E.  Hyde,  topographer, 
with  additional  camp  material  from  Idaho  Falls,  Idaho,  met 
early  in  June  at  Jacksons  Hole,  and,  after  transferring  certain 
portions  of  the  outfit  from  one  party  to  the  other,  proceeded 
with  the  topographic  survey  of  this  reserve.  Mr.  Arthur  Stiles, 
topographer,  assisted  in  the  work  after  August  10.  The  Ban- 
non party  wa«  disbanded  on  October  27  and  the  Hyde  party 
on  November  2.  The  leveling  for  these  parties  was  done  by  Mr. 
Goyne  Drummond,  who  completed  his  work  on  December  20. 
During  the  season  he  connected  the  Teton  Reserve  elevations 
with  the  Oregon  Short  Line  elevations  at  St.  Anthony,  Idaho. 
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Tlie  total  area  surveyed,  all  of  wliich  was  included  lu  Uinta 
County,  was  1,870  square  miles,  on  the  scale  of  1:125000, 
with  a  contour  interval  of  100  feet,  in  connection  with  which 
268  miles  of  levels  were  run  and  56  bench  marks  were  estab- 
lished. This  completed  the  survey  of  the  entire  reserve  and 
also  of  the  adjoining  area  on  the  south. 

Uinta  Reserve  (Utah), — The  sun-ey  of  the  Coalville  quad- 
rangle, in  Summit  County,  was  commenced  by  Mr.  H.  L.  Bald- 
win, jr.,  topographer,  on  June  14,  and  by  Mr.  Jeremiah  Ahem, 
topographer,  on  July  24.  The  serious  illness  of  Mr.  Baldwin 
in  July  delayed  work,  and  a  heavy  fall  of  snow  in  October 
prevented  the  completion  of  the  survey.  The  elevations  for 
this  area  were  determined  bv  Mr.  L.  C.  Woodburv,  levelman, 
who  commenced  work  at  Salt  Lake  City  on  July  12.  The 
total  output  was  760  square  miles,  surveyed  on  the  scale  of 
1:125000,  with  a  contour  interval  of  100  feet,  in  connection 
witli  which  177  miles  of  levels  were  nm  and  38  bench  marks 
were  established. 

Bomularies  of  reserves, — The  Geological  Sui'vev  was  relieved 
by  law,  approved  March  3,  1899,  from  the  subdivision  of  lands 
within  or  adjacent  to  forest  reserves,  but  the  surveying  and 
marking  of  the  boundaries  of  the  same  remained  within  its 
jurisdiction.  It  was  decided  that  it  would  be  inexpedient  to 
undertake  the  marking  of  the  boundary  of  any  reserve  until 
the  reserve  had  been  completely  examined  and  mapped,  as 
changes  might  result  when  all  the  facts  were  known. 

The  Black  Hills  P\)rest  Reserve,  in  South  Dakota  and 
Wyoming,  having  been  entirely  mapped,  the  marking  of  the 
boundary  was  commenced  on  July  1,  by  Mr.  W.  H.  Thorn, 
United  States  sur^-eyor.  During  the  field  season  he  surveyed 
and  marked  217  miles  of  line.  Inability  to  find  any  trace  of 
former  land  surveys  in  the  vicinity  of  the  remaining  23  miles 
of  boundary  made  it  necessary  to  refer  the  matter  to  the  Com- 
missioner of  the  General  Land  Office  for  instructions  as  to  the 
proper  procedure  in  establishing  missing  comers.  Previous  to 
July  1  Mr.  Thoni  completed  the  subdivisional  work  for  two 
fractional  townships. 
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The  posts  adopted  for  the  Black  Hills  Forest  Reserve  bound- 
aries are  similar  in  size  and  design  to  the  regular  bench-mark 

posts  of  the  Survey,  but  they 
have  a  special  brass  caj),  as  illu- 
trated  herewith  (fig.  1). 

The  beveled  edge  in  each  of 
the  quadrants  was  marked  so  as 
to  indicate  the  position  of  the 
post  with  reference  to  the  public- 
land  survey  corners  and  to  the 
reserve.  The  posts  are  hollow, 
3^  inches  in  outside  diameter, 
4J  feet  in  length,  and  are  set  30 
inches  deep  in  the  ground  in  a 
bed  of  Portland-cement  con- 
crete, the  interior  being  filled 
with  cement  mortar. 


PACIFIC   SKCTIOX. 


Fig.  i.—Brass  cap  of  posts  used  to        Topogiaphic  work  was  prose- 

mark  the  boundary  line  of  the  Black     ^^^ed   in  Or  adjacent   tO   the  fol- 
Hills  Forest  Reserve.  ,  -rk  •  -n  • 

lownig  reserves:  Fnest  Kiver, 
Washington,  Mount  Rainier,  Sierra,  San  Bernardino,  and  San 
Gabriel.  The  total  area  mapped  was  4,258  square  miles,  of 
which  3,870  square  miles  were  on  the  scale  of  1:125000  and 
388  square  miles  were  on  the  scale  of  1:62500.  In  connec- 
tion with  the  above  530  miles  of  levels  were  run  and  99 
permanent  bench  marks  were  established. 

Priest  River  Reserve  (Idaho), — Topographic  work  was  con- 
tinued on  the  Sand  Point  quadrangle  by  Mr.  D.  C.  Harrison, 
topographer,  who  left  Washington  on  June  1  and  commenced 
field  work  on  June  10.  The  field  season  continued  until  Novem- 
ber  4,  when  the  party  was  disbanded  on  account  of  prevailing 
unfavorable  weather,  which  made  it  impracticable  to  operate 
in  the  mountains.  An  area  of  397  square  miles  in  Kootenai 
County  was  surveyed,  on  the  scale  of  1:125000,  with  a  con- 
tour interval  of  100  feet,  thus  completing  the  mapping  of  the 


TOPOGRAPHIC    WORK    IN    FOREST   RESERVES.  143 

Sand  Point  quadrangle.  Certain  work  done  by  Mr.  Hamson 
in  tlie  Coeur  d'Alene  quadrangle  has  been  refen-ed  to  under  the 
head  of  topographic  surveys  (p.  136). 

Washington  Reserve  {Washington), — Work  was  continued, 
as  during  the  preceding  season,  by  three  topographic  parties, 
one  being  engaged  east  and  two  west  of  the  summit  of  the 
Cascade  Mountains.  The  result  was  the  completion  of  three 
quadrangles — the  Methow,  Stillaguamish,  and  Glacier  Peak, 
the  last  mentioned  having  been  previously  referred  to  as  the 
Sauk  quadrangle. 

Mr.  R.  A.  Farmer,  topographer,  commenced  work  on  the 
Methow  quadrangle  on  June  15  and  completed  the  area 
assigned  to  him  October  15.  The  area  surveyed  included  678 
square  miles,  all  of  which  was  in  Okonogan  County,  in  con- 
nection with  which  192  miles  of  levels  were  run  and  29  per- 
manent bench  marks  were  established,  5  of  the  latter  being 
by  vertical  angulation. 

Mr.  L.  C.  Fletcher,  topographer,  after  the  suspension  of  the 
work  upon  which  he  was  engaged  in  California,  resumed  topo- 
graphic mapping  on  June  20  at  the  point  at  which  he  stopped 
the  previous  season  on  the  Stillaguamish  quadrangle,  and  com- 
pleted it  September  19.  The  area  surveyed  was  300  square 
miles,  in  Skagit  County. 

Mr.  E.  C.  Barnard,  topographer,  as  soon  as  the  weather  con- 
ditions were  favorable  for  work  on  and  about  the  summit  of 
the  Cascade  Mountains,  proceeded  from  California  to  the  State 
of  Washington.  He  took  up  the  work  on  the  Glacier  Peak 
quadrangle  where  it  had  been  left  by  Mr.  T.  G.  Gerdine, 
topographer,  the  previous  season,  commencing  on  June  20, 
and  completed  it  on  September  8,  the  area  mapped  being  215 
square  miles,  in  Skagit  County. 

The  scale  of  all  the  work  above  mentioned  was  1:125000, 
with  a  contour  interval  of  100  feet. 

Upon  the  completion  of  his  duties  in  the  Washington 
Reserve  Mr.  Fletcher  returned  to  California,  and  Mr.  Barnard 
was  directed  to  proceed  to  the  Yakima  Indian  Reservation  for 
special  duty. 
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Mount  Rainier  Reserve  (Washington), — Mr.  A.  E.  Murlin, 
topographer,  was  detailed  for  the  survey  of  the  Ellensburg 
quadrangle.  He  left  Washington  May  10  and  proceeded  to 
Ellensburg  via  Oakland,  Oregon.  From  the  latter  point  he 
shipped  to  Ellensburg  the  animals  and  camp  outfit  used  by 
him  the  previous  season.  Field  work  was  begun  on  May  25, 
and  the  survey  of  the  quadrangle  was  completed  on  October 
28.  The  area  mapped  was  820  square  miles,  including  por- 
tions of  Yakima  and  Kittitas  counties,  on  the  scale  of  1 :  125000, 
with  a  contour  interval  of  100  feet  Levels  to  the  extent  of 
177  miles  were  run  and  32  permanent  bench  marks  were 
established.  In  previous  years  16  miles  of  levels  had  been 
run  and  5  permanent  bench  marks  had  been  established  in  this 
quadrangle. 

Reserves  in  California. — Mr.  R.  B.  Marshall,  topographer,  left 
Washington  for  the  field  on  May  10,  and,  after  a  short  leave  of 
absence,  resumed  field  work  in  the  Mount  Lyell  quadrangle, 
embracing  a  portion  of  the  Sierra  Reserve,  on  May  25.  He 
was  thus  engaged  until  September  6,  during  which  time  he 
mapped  an  area  of  474  square  miles,  comprising  portions  of 
Mono,  Madera,  and  Mariposa  counties,  on  the  scale  of  1 : 1 25000, 
with  a  contour  interval  of  1 00  feet.  During  the  preceding  season 
levels  were  carried  and  bench  marks  established  over  all  the 
accessible  portion  of  the  quadrangle,  and  this  work  was  supple- 
mented by  the  establishment  of  9  additional  bench  marks  by 
vertical  angulation.  Upon  the  completion  of  the  work  above 
refeiTcd  to  Mr.  Marshall  was  directed  to  proceed  to  southern 
California. 

Mr.  E.  T.  Perkins,  jr.,  topographer,  upon  the  completion  of 
the  triangulation  assigned  to  him  in  southern  California,  refer- 
ence to  which  was  made  in  the  last  annual  report,  commenced 
topographic  work  on  the  San  Gorgonio  quadrangle  on  July 
21  and  completed  the  same  on  December  23.  The  area  mapped 
included  986  square  miles,  in  San  Bernardino  and  Riverside 
counties,  on  the  scale  of  1:125000,  with  a  contour  interval  of 
100  feet.  In  connection  with  this  work  97  miles  of  levels  were 
run  and  21  permanent  bench  marks  were  established. 

Mr.  W.  T.  Turner,  topographer,  continued  work  in  the  San 


ALASKAN    ftUBVEYfl.  145 

Bernardino  and  San  Gabriel  timber-land  reserves.  On  July  1 
he  commenced  the  resurvey  of  the  portion  of  the  Redlands 
quadrangle  which  was  not  revised  by  Mr.  Holman  in  1898. 
This  revision  was  completed  on  September  26.  The  area  sur- 
veyed was  142  square  miles,  on  the  scale  of  l:62r)00,  with  a 
contour  interval  of  50  feet.  Immediately  afterwards  work  was 
resumed  in  the  San  Antonio  and  Rock  Springs  quadrangles, 
portions  of  which  had  been  surveyed  prior  to  July  1,  and  was 
continued  until  November  25,  when  the  party  was  disbanded 
and  Mr.  Turner  returned  to  Washington  for  office  duty.  An 
area  of  246  square  miles,  in  Los  Angeles  and  San  Bernardino 
counties,  was  surveyed,  on  the  scale  of  1:62500,  with  a  contour 
mterval  of  50  feet.  In  connection  with  the  above,  64  miles  of 
levels  were  run  and  8  permanent  bench  marks  were  established. 

ALASKAN  SURVEYS. 
FROM    LYNX   CANAL,  VIA    HEADWATERH  OF   WFIITE    AND  TAN  AN  A    KIVERfl,    TO   EAGLE  CITY. 

The  party  organized  to  explore  the  region  of  the  headwater 
of  White,  Tanana,  and  Copper  rivers  was  under  the  direc- 
tion of  Mr.  W.  J.  Peters,  topographer,  with  Mr.  A.  11.  Brooks, 
assistant  geologist.  In  addition  there  were  a  field  assistant 
and  three  camp  hands. 

The  expedition  disembarked  at  Pyramid  Harbor  on  May  10, 
and  until  May  20  was  engaged  in  preparing  the  pack  train  for 
service,  testing  instruments  and  determining  their  constants, 
and  advancing  grain  and  hay  along  the  trail.  The  interval 
from  May  25  to  28  was  spent  in  moving  from  Pyramid  Harbor 
to  Dalton  Trail  post,  a  distance  of  40  miles.  At  the  latter 
point  it  was  necessary  for  the  party  to  wait  for  the  snow  to 
melt  sufficiently  to  permit  crossing  the  spur  at  Dalton  Cache, 
and  for  the  appearance  of  grass  for  the  subsistence  of  the  pack 
animals  on  the  trail  beyond  lliiiny  Hollow.  A  start  was  made 
on  June  22  and,  crossing  the  divide,  the  party  arrived  at  Tat- 
shenshini  River,  opposite  Northwest  Mounted  Police  Camp,  on 
June  27,  a  distance  of  60  miles. 

On  June  28  the  Tatshenshini,  which  had  a  current  of  8  to  10 
miles  an  hour,  and  was  at  a  high  stage,  was  crossed.  Some  of 
the  hoi'ses  were  swej)t  down  to  islands  below  the   ford,  but 
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were  finally  rescued.  Leaving  the  post  June  30,  several  minor 
divides  were  crossed,  one  camp  being  above  timber  line,  and 
Kaskawulsh  River  was  readied  July  12,  the  distance  traveled 
being  about  60  miles.  This  river  is  a  turbid  stream  about  a 
mile  wide,  having  a  current  of  about  8  miles  an  hour,  and  is 
filled  with  numerous  sand  bars.  On  tJuly  13  a  boat  was  built 
and  the  river  was  crossed  July  14.  Traveling  up  a  valley  1  to 
2  miles  wide,  bearing  northwesterly  for  a  distance  of  about  30 
miles,  the  head  of  this  valley  and  the  mouth  of  O'Connor 
Glacier,  at  an  elevation  of  2,700  feet,  were  reached  on  July  1 7. 
The  waters  of  this  glacier  flow  from  this  point  into  both  North 
Pacific  Ocean  and  Bering  Sea  drainage. 

A  descent  was  now  made  for  about  1 7  miles  through  a  valley 
1  to  2  miles  wide,  with  steep  walls,  similar  to  that  just  ascended, 
to  Lake  Kluane,  which  was  reached  on  July  23.  Lake  Klu- 
ane  is  about  45  miles  long  and  from  4  to  8  miles  wide.  Con- 
tinuing along  the  southwest  shore,  Lake  Kluane  was  left  July 
27,  and  a  valley  5  to  8  miles  wide,  bearing  northwest,  was 
entered.  Travel  now  became  difficult  on  account  of  thick 
layers  of  moss  and  marshy  ground.  At  35  miles  from  Lake 
Kluane  Donjek  River  was  reached,  on  July  31. 

l^he  Donjek  is  a  swift  glacial  stream  a  mile  or  two  wide. 
After  crossing  the  river  and  ascending  the  old  beds  about  2 
miles,  a  valley,  bfearing  northwest,  which  was  moss  covered  and 
timbered,  was  entered  and  followed  for  a  distance  of  30  miles, 
to  Klutlan  Glacier.  Crossing  the  stream  which  issues  from  the 
glacier,  on  August  7  the  course  was  nearly  due  west,  over  roll- 
ing hills  just  above  timber  line,  to  White  River,  a  distance  of 
25  miles,  where  the  party  arrived  August  12.  No  difficulty 
was  experienced  in  crossing  White  River,  which  is  rather  broad. 
An  ascent  was  now  made  to  a  pass  6,000  feet  in  eleva- 
tion, and  descending,  Tanana  Glacier  was  reached  August  4, 
the  distance  from  White  River  being  about  40  miles.  From 
the  Tanana  to  Nabesna  River,  a  distance  of  40  miles,  a  pass 
6,000  feet  high  was  crossed,  and,  descending  through  a  naVrow 
canyon,  the  Mabesna  was  forded  August  22. 

The  course  was  now  directlv  toward  Chisana  Mountain, 
over  rolling^  moss-covered  hills,  through  brush  and  under- 
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wood,  and  the  Lowe  trail  was  reached  September  1,  after 
about  50  miles  of  travel.  This  trail  was  followed  a  few  miles 
to  Tanana  River,  which  was  crossed  without  difficulty  in  a 
boat.  Provisions  now  being  low  and  the  horses  weak  from 
constant  irritation  from  flies,  poor  food,  and  bad  footing,  it  was 
decided  to  abandon  the  plane-table  traverse  and  push  on  to 
Eagle  City.  Following  the  Lowe  trail  a  day  and  a  half,  it 
was  found  to  bear  too  far  to  the  east,  so  the  course  was 
changed  and  Dennison  Fork  of  Fortymile  Creek,  near  the 
mouth  of  Mosquito  Fork,  was  reached  on  September  10. 

On  September  15  the  party  reached  Eagle  City,  where  the 
horses  and  camp  equipage  were  sold  at  public  auction. 

Distances  for  the  survey  were  determined  by  micrometer 
measurements,  while  azimuths  and  orientation  of  plane  table 
depend  principally  on  solar  observations.  About  fifteen  lati- 
tude and  twenty  azimuth  determinations  were  made,  these 
being  approximately  evenly  distributed  along  the  route.  Mag- 
netic variations  were  determined  at  every  azimuth  station. 
Elevations  depend  on  aneroid  readings. 

CnANDLAR   AND    KOYITKUK    RIVERS. 

The  party  detailed  for  the  above-mentioned  survey  was  under 
the  direction  of  Mr.  F.  C.  Schrader,  assistant  geologist,  with  Mr. 
T.  G.  Gerdine  as  topograj)her.  In  addition  there  were  four 
assistants  rated  as  camp  hands.  The  party  left  Seattle  May 
24,  journeying  by  way  of  Skagway,  White  Pass,  and  Yukon 
River  to  Fort  Yukon.  Work  was  begun  at  Fort  Yukon  on 
June  22.     The  routes  traveled,  with  dates,  were  as  follows: 

June  22  to  24:  From  Fort  Yukon  down  Yukon  River  to  the 
mouth  of  Chandlar  River,  a  distance  of  27  miles. 

June  25  to  July  5:  From  mouth  of  the  Chandlar  up  this 
river  to  the  mouth  of  its  east  fork  and  entrance  into  the 
Romanzof  Mountains,  a  distance  of  64  miles. 

July  6  to  18:  Up  Chandlar  River  from  the  mouth  of  the  east 
foi'k  to  the  head  of  Chandlar  Lake,  a  distance  of  73  miles. 

July  19  to  28 :  Up  Chandlar  River  from  the  head  of  Chandlar 
Lake  to  Portage  Creek,  a  distance  of  56  miles. 

July  28  to  August  3:   From  Portage  Creek  on  Chandlar 
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River,  via  portage  across  divide,  a  rise  of  1,100  feet,  thence 
descending  along  Robert  Creek,  a  tributary  of  the  Middle 
Fork  of  Koyukuk  River,  to  navigable  water,  a  distance  of  16 
miles. 

August  4  to  8:  Down  Robert  Creek  and  Bettles  River  to  the 
junction  of  Bettles  and  Dietrich  rivers,  a  distance  of  29  miles. 

August  9  to  10:  From  the  junction  of  Bettles  and  Dietrich 
rivers,  forming  the  Middle  Fork  of  Koyukuk  River,  up  Die- 
trich River,  a  distance  of  19  miles. 

August  11  to  12:  Return  to  the  junction  of  Bettles  and  Die- 
trich rivers  and  down  the  Middle  Fork  of  Kovukuk  River  to  the 
mouth  of  Slate  Creek,  a  distance  of  36  miles.  At  this  point 
the  party  divided.  The  main  party  continued  down  the  Mid- 
dle P^ork  of  Koyukuk  River,  and  the  other  party,  under  the 
direction  of  Mr.  D.  C.  Witherspoon,  ascended  Slate  Creek, 
portaged  across  a  low  divide  between  the  drainage  of  the  Mid- 
dle and  South  forks  of  Kovukuk  River,  and  descended  the 
South  Fork  of  Koyukuk  River  to  its  junction  with  the  Middle 
Fork,  where  commences  the  main  Kovukuk  River.  The  dis- 
tance  thus  traveled  by  the  subparty  was  130  miles. 

August  13  to  21 :  The  main  party  continued  from  the  mouth 
of  Slate  Creek  down  the  Middle  Fork  of  Koyukuk  River  to 
Peavev  and  4  miles  below  to  the  mouth  of  the  South  Fork  of 
the  Koyukuk,  a  distance  of  99  miles. 

August  22  to  24:  From  the  mouth  of  the  South  Fork  of  the 
Koyukuk  down  that  river  to  Bergman  and  Arctic  City,  a  dis- 
tance of  47  miles. 

August  25  to  27:  Remained  in  Bergman. 

August  28  to  September  13:  From  Bergman  down  Koyu- 
kuk River  to  its  mouth,  a  distance  of  441  miles. 

September  14:  From  the  mouth  of  Koyukuk  River  down 
the  Yukon  to  Nulato,  a  distance  of  22  miles.  At  Nulato  the 
survey  was  discontinued. 

September  16  the  party  left  Nulato  on  river  steamboat  and 
reached  St.  Michael  on  September  21. 

September  21  to  29:  Remained  in  St.  Michael. 

September  29  the  party  crossed  Norton  Sound  by  steamer 
from  St.  Michael  to  Nome  City,  and  was  engaged  intermit- 
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tently  until  October  17  in  making  a  detailed  topographic  map 
in  the  immediate  vicinity  of  Nome  City. 

October  20  passage  was  taken  on  steamer  Roanoke  for  Seat- 
tle, which  was  reached  on  November  1. 

The  total  distance  traversed  on  the  Chandlar  and  Koyukuk 
River  surv^evs  wtis  1,059  miles,  which  included  about  30  miles 
of  portage,  the  remaining  distance  traveled  being  chiefly  by 
canoes. 

The  topographic  sur\'ey  was  earned  forward  by  stadia  to 
the  mouth  of  the  East  Fork  of  Chandlar  River.  Near  this 
point  a  base  line  was  measured,  from  which,  by  expansion,  a 
series  of  points  were  located.  From  these  points  the  work  was 
carried  forward  by  means  of  plane-table  triangulation  and 
sketches;  from  the  various  stations,  the  elevations  being  depend- 
ent on  vertical  angles.  From  the  mouth  of  Slate  Creek,  on  the 
Koyukuk,  to  Nulato,  on  the  Yukon,  the  work  wa*s  carried  for- 
ward bv  stadia. 

The  topographic  survey  of  the  South  Fork  of  the  Koyukuk 
is  dependent  on  prismatic  compass  for  direction,  the  various 
distances  being  determined  by  pacing,  resection,  and  timing 
the  current. 

Observations  for  latitude  and  azimuth  were  taken  as  often 
as  practicable. 

Further  details  relating  to  work  near  Nome  City  may  be 
found  in  a  special  advance  publication  entitled  Preliminary 
Report  on  the  Cape  Nome  Gold  Region,  Alaska,  with  Maps 
and  Illustrations:  Senate  Document  No.  236,  Fifty-sixth  Con- 
gress, first  session. 

IDAHO-MONTANA   BOUNDARY   LINE. 

Work  was  resumed  on  this  line  by  a  party  under  Mr.  D.  L. 
Reabum,  the  party  being  organized  at  Leonia  about  the  middle 
of  June.  The  condition  of  the  work  at  the  conclusion  of  the 
previous  field  season  was  this:  A  random  line  had  been  run 
from  the  crest  of  the  Bitterroot  Mountains  to  the  international 
boundary.  During  the  following  office  season,  after  an  adjust- 
ment of  the  random  line  to  the  triangulation  had  been  made, 
tables  were  prepared  showing  the  exact  offsets  to  be  applied  at 
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each  transit  station  in  order  to  locate  the  true  line.  There  were 
also  prepared  in  the  office  sheets  on  which  all  available  data 
were  plotted,  to  be  used  in  sketching  the  topograj^hy.  It  then 
remained  to  establish  the  monuments  on  the  true  line,  to  cut 
out  and  blaze  the  line,  to  secure  data  for  the  preparation  of  the 
final  map,  and  also  to  remeasure  with  the  steel  tape  the  north- 
em  section  of  the  line,  a  distance  of  about  6  miles.  AH  of  this 
work  was  completed  on  October  5.  Mr.  Reaburn  then  was 
ordered  to  Washington,  after  a  short  service  elsewhere,  for  the 
purpose  of  preparing  the  final  notes  and  plats.  The  map  was 
drawn  to  the  scale  of  1  mile  to  the  inch,  the  topogi-aphy  being 
shown  in  contoui's  with  an  interval  of  100  feet.  Four  copies 
of  the  notes  and  plats  were  prepared,  one  for  filing  in  the  Gen- 
eral Land  Office,  one  for  filing  in  the  office  of  the  surveyor- 
general  of  Idaho,  one  for  filing  in  the  office  of  the  surveyor- 
general  of  Montana,  and  one  to  be  retained  in  the  office  of  the 
Geological  Survey. 

The  maps  and  notes,  other  than  those  to  be  retained  in  this 
office,  were  forwarded  to  the  Secretary  of  the  Interior  under 
date  of  Februarv  3,  1900. 

NINETY-EIGHTH   M:ERIDIAN. 

An  act  of  Congress  approved  on  June  28,  1898,  (Stat.  K, 
vol.  30,  p.  495),  provided: 

That  the  United  States  shall  survey  and  definitely  mark  and  lo9ate 
the  ninety-eighth  (98th)  meridian  of  west  longitude  between  Red  and 
Canadian  rivers  before  allotment  of  the  lands  herein  provided  for  shall 
begin. 

At  the  request  of  the  Secretary  of  the  Interior  this  office 
prepared  an  estimate  of  the  **cost  of  surveying  and  establish- 
ing the  ninety-eighth  meridian  and  obliterating  the  marks  and 
comers  upon  the  existing  boundary  line  and  making  a  subdi- 
vision survey,"  which  estimate  was  transmitted  on  November 
30,  1898,  and  published  in  Senate  Document  No.  33,  Fifty-fifth 
Congress,  third  session. 

An  appropriation  of  $6,300  was  made  for  the  work  in  the 
general  deficiency  bill  approved  March  3,  1899,  and  the  sur- 
veys were  placed  under  the  supervision  of  the  Director  of  the 
Geological  Survey. 
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Through  the  courtesy  of  the  Superintendent  of  the  Coast  and 
Geodetic  Survey  an  astronomic  station  was  established  at  Mar- 
low,  Indian  Territory,  which  was  found  to  be  11,646.6  feet 
east  of  the  ninety-eighth  meridian. 

The  field  work  was  placed  under  the  direction  of  Mr.  E.  M. 
Douglas,  geographer,  and  Mr.  W.  A.  Lindsay  was  appointed 
United  States  surveyor.  The  work  was  commenced  on  May 
15,  considerable  delay  having  been  caused  by  storms  and  floods. 

Subdi visional  surveys  were  made  for  the  triangular  strip 
between  the  new  and  old  lines  and  the  new  line  was  marked  by 
hollow  roun<l  iron  mile  posts,  each  5  feet  in  length  and  having 
a  brass  cap  lettered  as  follows: 

r.  S.  GEOLOGICAL  SURVEY. 

250  dollars  flne  for  destroying  this  mark. 

OKLAHOMA 
BOUNDARY 


LINE 
INDIAN  TER, 

Mile . 


Each  post  was  set  3  feet  in  concrete  and  a  mound  of  earth 
18  inches  in  height  and  5  feet  in  diameter  was  raised  around  it. 

The  necessary  plats  and  triplicate  copies  of  the  field  notes 
have  been  prepared  and  transmitted  to  the  Secretary  of  the 
Interior. 

The  length  of  the  line  was  about  92  miles,  and  95  posts  were 
established. 

YAKIMA   RESERVATION  BOUNDARY  LIJfE. 

In  the  fall  of  1898  Mr.  E.  C.  Barnard,  topographer,  after  his 
return  frum  Alaska,  was  detailed  to  make  an  examination  of 
the  existing  boundary  line  of  the  Yakima  Indian  Reservaticm, 
with  a  view  of  determining  whether  that  line  conformed  to  the 
provisions  of  the  treaty  under  which  the  land  was  set  aside  for 
the  use  of  the  Indians.  After  working  for  a  short  time  he  was 
forced  to  suspend  operations  on  account  of  the  deep  snow  in 
the  mountains.  On  the  16th  of  September,  1899,  work  was 
resumed  and  continued  until  October  15.  A  reconnaissance 
survey  of  about  550  square  miles  was  made,  and  sufficient  data 
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were  secured  for  a  map  and  a  report  covering  the  facts  in  the 
case.  The  final  report  and  map  were  submitted  to  the  Secre- 
tary of  the  Interior  on  January  16,  1900. 

Office  Work. 

On  account  of  lack  of  space  in  the  Hooe  Building,  it  was 
found  necessary  to  move  a  portion  of  the  topographic  office 
force  temporarily  to  the  old  Post-Office  Department  building, 
now  under  control  of  the  Department  of  the  Interior. 

The  table  herewith  shows  the  atlas  sheets,  numbering  96, 
which  were  completed  and  submitted  for  engraving  during  the 
year. 

Topographic  sheets  completed  hi  office  dmring  1S99-1900, 


State  and  .sheet. 


Scale. 


A  LA  B.\  M  A-(tEOR(J  I A : 

Wedowee 

Arkansas: 

Fayetteville 

Prescott 

Arizona: 

Florence 

California: 

Capistrano 

Corona ...  * 

Deep  Creek 

Hesperia 

Napa 

Mount  Lyell 

Santa  Cruz 

Redlands  (resurvey) 

San  Gorgonio 

Idaho: 

Sand  Point 

Illinois: 

Chicago  an<i  vicinity  (revision) 
Indiana: 

Boonville 

Pet^rsboro 


1:125000 

1:125000 
1:125000 

1:125000 

1:125000 
1 : 125000 
1:62500  ■ 
1:62500 
1 : 125000 
1:125000 
1:125000 
1:62500 
1 : 125000 

1:125000 

1:62500 

1 : 62500 
1:62500 


Contour 
interval. 


FC€t. 

50 

50 
50 

100 

100 

100 

50 

50 

100 

100 

100 

50 

100 

100 

5 and  10 

20 
20 
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Topographic  i^heeU  amxpleted  in  office  dunng  1899-1900 — ^Contiiiued, 


State  and  sheet. 


Sc-ale. 


Iowa: 

Weet  I'nion 

Maine: 

Bucksport 

Orland 

Maryland: 

Havre  de  (iratt* , 

Ocilton 

Betterton 

Chesterton 

Maryland-West  Virginia: 

Oakland 

Hancock 

Minnesota: 

Mesabi  Special 

Anoka  

White  Bear 

Tower  Special , 

Ely  Special 

Misbouri: 

Union 

Montana: 

Elkhoni  Special 

Marysville  Special 

North  Carolina: 

Aflheville  (reeurvey)  ... 
Nebraska: 

North  Platte 

Gothenburg  ( }) 

New  York: 

Palmyra 

ayde 

Weedaport 

Geneva 

Phelpe 

Ovid , 

Genoa 

Waverlv 


Contour 
Interval. 


Fed. 

1:125000 

20 

1:62500 

20 

1 : 02500 

20 

1:62500 

20 

1:62500 

20 

1:62500 

20 

1 :  62500 

20 

1:62500 

20 

1:62500 

20 

1 :  62500 

20 

1:62500 

20 

1:62500 

20 

1:15640 

10 

1:15840 

10 

1:125000 

50 

1:31250 

50 

1:31250 

50 

1:125000 

100 

1:125000 

60 

1:125000 

50 

1:62500 

20 

1:62500 

20 

1:62500 

20 

1:62500 

#20 

1:62500 

20 

1:62500 

20 

1:62500 

20 

1:62500 

20 
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Topographic  sheets  completed  m  office  during  1S99-1900 — Continued 


StAte  and  sheet. 


New  York — Continued. 

Morrisville 

Broadalbin 

Saratoga 

Millbr(M)k 

Schunemunk 

Raquette  Lake 

Ohio: 

East  ColumbuH 

West  Columbus 

Toledo 

Maumee  Bav 

Oak  Harbor 

Oregon : 

Baker  City 

Pennsylvania  : 

Erie 

Giranl 

Uniontown 

Masontown 

Elkland 

Gaines 

South  Dakota  : 

Hennosa  (resurvey) . . 

Dead  wood  (resurvey) 
Tennessee  : 

Columbia 

Tex.\s: 

Bastrop  (resurvey)  . . . 

Llano  (resurvey) 

Utah: 

Bingham  Special 

Washington: 

•  EUensbui^ 

Glacier  Peak 

Stilla(!:uami8h 

West  Virginia: 

Nicholas  (re8ur>'ey) . . 


Scale. 


--I 


1 : 62500 
1:62500 
1:62500 
1 : 62500 
1:62500 
1 : 62500 

1:62500 
1:62500 
1:62500 
1 : 62500 
1:62500 

1:125000 

1:62500 
1:62500 
1:62500 
1:62500 
1:62500 
1:62600 

1:125000 
1:125000 

1:125000 

1:126000 
1:125000 

1:20000 

1:125000 
1:125000 
1:126000 

1:125000 


Contour 
interval. 


Fret. 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

100 

20 
20 
20 
20 
20 
20 

100 
100 

50 

25 
25 

50 

100 
100 
100 

100 
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Topographic  sheets  compl-eted  in  office  during  1899-1900 — Continued. 


State  and  sheet. 

Scale. 

Contour 
Interval. 

Wisconsin: 

Milwaukee  and  virinitv  ( revinion ) 

1:62500* 

1:125000 

1:125000 

1 : 62500 

1:62500 

1:62500 

1:125000 
1:125000 
1:125000 
1:125000 
1:125000 

1:125000 
1:125000 
1:125000 
1:125000 
1:125000 
1:125000 

1:125000 
1:125000 
1:125000 
1:125000 
1:125000 
1:125000 

Feet, 
20 
20 
20 
20 

Wausau 

Marathon 

Dells...... 

Portape 

20    1 

Poynette 

20 

Wyoming: 

Dayton  ( resurvev ) 

1 
50 

Newcai»tle 

50 

Cloud  Peak 

50 

Mount  Leidv 

50 
50 

50 
50 
50 
50 
50 

Teton 

Indian  Territory: 

W'vandotte 

Siloam 

Sallisaw 

Purcell 

Chickasha 

Pauls  Valley. 

50 

Indian  Territory-Texam: 

Montainie 

50 
50 
50 
50 
50 
50 

Gainesville 

Bonhaui 

Paris 

Clarksville .., 

Shawneetown 

In  addition  to  the  above,  two  large  sheets  covering  the  work 
in  Alaska  were  drawn  and  photolithographed. 

The  office  computation  of  the  triangulation  and  primary- 
traverse  was  under  the  charge  of  Mr.  S.  S.  Gannett,  as  hereto- 
fore. The  results  of  this  work  are  summarized  and  published 
in  the  Appendix,  as  is  also  a  list  of  the  bench  marks  established 
by  spirit  leveling. 

The  topographic  records  and  the  purchase  and  repair  of 
instruments  remained  in  charge  of  Mr.  S.  A.  Aplin. 
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The  cataloguing  and  systematic  arrangement  of  the  topo- 
graphic records  was  continued  during  the  year,  with  the  result 
that  all  the  old  material  was  properly  catalogued  and  filed. 
During  this  period  about  1,875  books,  including  triangulation, 
topographic,  and  level  records,  and  58  plane-table  sheets  were 
catalogued.  About  800  of  this  number  represent  level  and 
vertical  angle  records  of  the  survey  of  Indian  Territory.  The 
arrangement  of  envelopes  containing  miscellaneous  matter  per- 
taining to  each  atlas  sheet  was  continued  and  has  practically 
been  completed.  The  cataloguing  of  notebooks,  etc.,  pertain- 
ing to  the  field  season  of  1899  has  been  in  progress  since  the 
1st  of  January.  About  1,000  pieces  have  been  catalogued, 
and  there  remain  about  300  pieces  yet  to  be  entered. 

Repairs  to  the  instruments  were  had,  as  formerly,  through 
contract,  Mr.  G.  N.  Saegmiiller,  of  Washington,  and  Messrs. 
W.  &  L.  E.  Gurley,  of  Troy,  New  York,  making  the  greater 
part  of  them.  It  became  necessary  this  year  to  repair  exten- 
sively the  entire  stock  of  telescopic  alidades,  the  repairs  con- 
sisting principally  of  adjusting  all  bearings  and  providing  new 
arcs  and  verniers.  The  stock  of  instruments  was  increased 
during  the  year  by  the  purchase  of  one  Fauth  8-inch  micro- 
meter theodolite  for  general  use,  one  Fauth  transit  fitted  for 
astronomic  work,  and  one  telescopic  alidade  of  special  design 
for  the  use  of  the  Alaskan  parties. 

Efficient  assistance  was  rendered  during  the  year  by  Mr. 
Powell  P.  Withers  in  matters  pertaining  to  the  instruments, 
and  by  Mr.  Joseph  W.  Kreuttner  in  connection  with  the  rec- 
ords, until  the  1st  of  January,  when  his  services  were  diverted 
elsewhere,  and  the  duties  he  had  performed  were  assumed  by 
Mr.  Withers. 

Division  of  Geography  and  Forestry 

Mr.  Henry  Gannett,  geographer  of  the  Survey,  continued 
in  charge  of  the  revision  of  the  large  map  of  the  United 
States,  and  also  gave  consideration  to  such  geographic  matters 
as  were  referred  to  him. 

GEOGRAPHY. 

Within  the  year  a  third  edition  of  the  Dictionary  of  Alti- 
tudes, by  Mr.  Gannett,  work  upon  which  was  carried  on  during 
the  previous  year,  was  finished  and  published  as  Bulletin  No. 
160.     The  Gazetteer  of  Utah,  similarly  prepared  by  Mr.  Gan- 
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nett  <Uiring'  the  previous  year,  was  published  as  Bulletin  No. 
166;  also  a  compilation  of  Altitudes  in  Alaska,  as  Bulletin  No. 
169;  also  a  second  edition  of  Bulletin  No.  13  (publisht^l  in  1885 
and  now  out  of  stock),  Boundaries  of  the  United  States  and  of 
the  States  and  Territories,  with  an  Outline  of  the  History  of 
all  Important  Chang'es,  as  Bulletin  No.  171;  also  Topographic 
Folio  No.  2,  ccmtaininj^  ten  plates  and  text  illustrating  and 
describing  physiographic  types  additional  to  those  described  in 
Folio  No.  1;  also  a  compilation  of  the  Slopes  of  the  Rivers  of 
the  United  States,  which  will  be  published  as  Topographic 
Folio  No.  4.  A  Physical  Geography  of  the  Texas  llegion, 
accompanied  by  an  excellent  com})iled  map  of  that  region,  was 
prepare<l  by  Mr.  R.  T.  Hill,  under  this  division,  and  is  now  in 
])ress  as  Topographic  Folio  No.  3.  The  preparation  of  a  Dic- 
tionary of  Place  Names  in  the  United  States,  with  special  refer- 
ence to  their  origin,  was  commenced  and  is  being  carried 
forward. 

FORESTRY. 

The  Lewis  and  Clarke  Reserve,  of  Montana,  was  examined 
by  Mr.  H.  B.  x\yres,  who  devoted  the  entire  field  season  to  its 
examination,  completing  it. 

The  work  of  examining  the  Mount  Rainier  Forest  Reserve, 
in  Washington,  which  was  commenced  in  the  previous  year, 
was  completed  by  Mr.  F.  (J.  Plummer,  with  assistants.  Mr. 
Plummer  has  not  onlv  examined  the  forest  reserve,  but  has 
made  a  reconnaissance  map  of  the  area. 

The  examination  of  the  Olympic  Forest  Reserve,  which  was 
commenced  in  the  previous  year,  was  nearly  ccmipleted  by 
Messrs.  Arthur  Dodwell  and  Theodore  F.  Rixon.  Sixty-one 
townships  were  examined  during  the  season,  making,  with  the 
ten  examined  the  previous  season,  a  total  of  seventy-one. 
These  embrace  about  three-fouiths  of  the  area  of  the  reserve. 

Examinati(m  of  the  Cascade  Range  Forest  Reserve,  in  Ore- 
gon, was  commenced  by  Mr.  J.  B.  Leiberg.  During  the  season 
he  examined  the  southern  portion  of  the  reserve,  including 
adjacent  regions  on  the  east,  west,  and  south,  the  area  examined 
being  comprised  in  the  Ashland  and  Klamath  quadrangles, 
together  with  a  few  hundred  square  nnles  in  the  central  portion 
of  the  Cascades,  nortli  of  these  quadrangles.  The  Ashland 
Forest  Reserve  was  also  included  in  the  area  examined. 
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Work  was  commenced  in  the  series  of  reserves  and  parks  in 
the  Sierra  Nevada,  California.  Mr.  George  B.  Sudworth  exam- 
ined the  Big  Trees,  Jackson,  Placerville,  and  Pyramid  Peak 
quadrangles.  Mr.  C.  H.  Fitch  examined  the  Sonora  and  Yosem- 
ite  quadrangles. 

The  reconnaissance  of  the  standing  timber  of  Oregon,  com- 
menced in  the  previous  year  by  Mr.  A.  J.  Johnson,  was  con- 
tinued throughout  the  greater  part  of  the  year  and  is  now 
com])leted,  except  a  portion  of  the  Blue  Mountains,  in  north- 
eastern Oregon,  and  the  forest  reserves  of  the  Cascade  Range. 

During  the  year  Mr.  H.  B.  Ayres,  in  addition  to  his  work 
on  the  L^wis  and  Clarke  Reserve,  completed  the  collection  of 
data,,.cruisings,  etc.,  relating  to  the  pine  region  of  Minnesota 
and  the  upper  peninsula  of  Michigan. 

During  the  winter  and  spring  reports  have  been  prepared  on 
the  results  of  the  work  done,  with  the  exception  of  the  recon- 
naissance of  the  State  of  Oregon,  and  these  report^  are  pre- 
sented in  Part  V  of  this  Annual  Report.  The  statistics  of 
standing  timber  in  Oregon,  together  with  a  general  land-classi- 
fication map  of  the  State,  it  is  deemed  best  to  defer  for  a  year, 
until  the  work  is  completed  and  digested. 

During  the  year  many  land-classification  sheets  have  been 
completed  in  addition  to  those  included  in  ihe  examination  of 
the  forest  reserves.  These  have  been  prepared  in  part  by  the 
topographers,  who  have,  as  a  rule,  done  most  admirable  work, 
far  more  than  was  expected  of  them  in  this  direction.  Their 
work  has  been  supplemented  by  estimates  of  standing  timber, 
its  distribution  and  density,  so  that  the  maps,  many  of  which 
are  presented  in  Part  V  of  this  report,  will  be  fairly  complete 
as  far  as  regards  the  classification  of  lands  and  the  stand  of 
timber. 

During  the  progress  of  the  surveys  of  Indian  Territory  the 
woodlands  were  mapped  with  great  accuracy,  and  notes  were 
made  by  the  surveyors  concerning  the  character  and  quality 
of  the  timber.  A  map  of  the  Territory  on  a  small  scale,  in 
contours,  showing  the  woodland,  has  been  prepared  and  issued, 
with  an  abstract  of  the  surveyors'  notes,  as  a  reconnaissance  of 
the  region.  It  is  intended  to  supplement  this,  as  soon  as  means 
are  provided,  by  an  examination  of  the  forests  by  experts. 
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The  infomiation  concerning  the  forest  reserves  and  other 
timbered  regions  of  the  West  ha*s  been  utilized  largely  by  the 
Department  in  creating  reserx'es,  modifying  their  boundaries, 
and  administering  them. 

PUBLICATION  BRANCH. 
Division  of  Illustrations. 

The  Division  of  Illustrations  remained  in  charge  of  Mr. 
John  L.  Ridgway,  who  was  assisted  by  Messrs.  H.  Chadwick 
Hunter,  H.  Hobart  Nichols,  F.  W.  von  Dachenhausen,  D.  W. 
Cronin,  John  H.  Pellen,  Miss  Frances  Wieser,  and  Miss  Mary 
M.  Mitchell.  On  account  of  an  extended  leave  of  absence 
without  pay  granted  Mr.  H.  Hobart  Nichols,  his  brother,  Mr. 
Spencer  B.  Nichols,  was  employed  at  piecework,  and  rendered 
highly  satisfactory  service. 

Improvements  were  made  in  many  directions,  largely  through 
systemization  of  the  work,  and  the  results  obtained  in  the  prep- 
aration of  illustrations,  notwithstanding  the  greatly  increased 
number,  were  no  less  satisfactory  than  in  previous  years. 

During  the  year  2,459  drawings  were  prepared.  They  may 
be  classified  as  follows: 

Geologic  and  topographic  landscapes 78 

Geologic  and  topographic  mapH 152 

Geologic  diagrams  and  sections ^ 520 

Paleontologic  drawin<^ 1, 004 

Photographs  preparetl  for  reproduction 284 

Miscellaneous  drawings 421 

Total , 2,459 

Drawings,  including  many  of  the  above,  were  transmitted  to 
accompany  the  following  reports:  Twentieth  Annual  Report, 
Parts  I-VII;  Monograph  XXXIX;  Bulletins  Nos.  163-167, 
170,  171;  Water-Supply  and  Irrigation  Papers  Nos.  31-34; 
Topographic  Folios  Nos.  2  and  3. 

The  following  processes  were  adopted  in  the  reproduction 
of  the  drawings  transmitted  during  the  year: 

By  chromolithography 101 

By  photolithography 5 

By  engraving  on  stone 12 

By  photoengraving . . . .' 445 

By  halftone 801 

By  photogelatin 42 

By  wax  engraving 28 

Electrotypes 23 
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Proofs  to  the  number  of  2,244  were  received  and  criticised,' 
and  an  examination  was  made  at  th^  Government  Printing 
Office  of  the  full  editions  of  252  printed  lithographic  plates. 

Photographic  Laboratory. 

The  Photographic  Laboratory  c<:  ntinued  to  be  operated  in 
conjunction  with  the  Division  of  Illustrations  until  November 
23,  1899,  Mr.  John  L.  Ridgway  being  in  charge,  assisted  by 
the  following  force:  Messrs.  J.  K.  Hillers,  chief  photographer; 
C.  C  Jones,  John  Erbach,  Charles  A.  Ross,  Nelson  H.  Kent, 
Edgar  M.  Bane,  and  Ernest  A.  Schuster,  jr. 

On  the  date  mentioned  the  laboratory  was  placed  in  charge 
of  a  committee  consisting  of  Messrs.  C.  Willard  Hayes,  Whit- 
man Cross,  and  N.  H.  Darton,  for  the  purpose  of  ascertaining 
the  possibilities  of  improving  the  quality  of  the  work.  After 
a  careful  investigation  by  the  committee,  and  on  its  recom- 
mendation, the  laboratory  was,  on  January  1,  1900,  placed  in 
charge  of  Mr.  S.  J.  Kiibel,  chief  of  the  Division  of  Engraving 
and  Printing. 

In  April,  Mr.  Hillers  having  been  transferred  to  the  per  diem 
roll,  Mr.  Norman  W.Oarkhuff  was  appointed  chief  photographer, 
and  the  laboratory  was  placed  in  his  charge  on  May  1,  1900. 

Following  is  a  tabular  statement  of  the  work  done  in  the 
laboratory  during  the  year: 

Work  of  tlie  photographic  laboratory  for  tlie  year  1899-1900, 


Month. 

Negatives  made. 

1 

•o 

of 

S           1 

X 

1    i 

814 
878 
566 
758 
647 
1,168 

Slides  made. 

i 
1 

i 

Slides  bound. 

1  Prints  mounled. 

3 

T, 

c 

Transparencies 
made. 

1 

Wet. 
151 

Dry. 

Total. 

1899. 

July 

August 

September 

October 

November 

December 

102 

253 
363 
123 

2 

1 

63 
39 
43 

300 
84 

1 



......    

1 

1 . 

•«>•>' 

1 

1 

71        114 

15 
36 

9 

1 

78 

' 

29       189       218 
83  1     310       393 

48 

1 . .  -  -  - 

i 
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Work  of  the  photographic  laboratory  for  the  year  1899-1900 — Cont'd. 


Negatives  made. 


Month 


1900. 
January . 
February 
March  .. 

April 

May  .... 
June 


227 
120 
184 
173 
131 
153 


152 
71 
60 
36 
54 
49 


379 
191 
244 
209 
185 
202 


B 

B 

0, 


1,179 
939 
1,412 
2,505 
1,440 
1,631 


8 


Slid 

2 
3 

2 

CO 

21 

53 

82 

100 

43 

74 

2 

4 

16 

17 

Total...  1,396  1,478  2,874  .13,937 


la 

B 


63 

2 

53 

175 

8 

73 

8 

159 

6 

80 

651 


8  :    16 


Negatives  and  prints  made  during  1899-1900^  clasaified  hy  size. 


Sixe. 


28  by  34  inchee 
22  by  28  inches 
20  by  24  inches 
14  by  17  inches 
11  by  14  inches 
8  by  10  inches. 
6i  by  %\  inches 
5  by  7  inches.. 
4  by5  inches. - 

Total,.. 


1 

Negatives. 

Prints. 

186 

724 

95 

407 

408 

2,528 

248 

853 

296 

1,224 

212 

1,723 

232 

1,307 

891 

3, 521 

306 

1,650 

2,874 

13, 937 

Editorial  Division. 


TEXTUAL  PUBLICATIONS. 


Mr.  Philip  C.  Warman  remained  in  charge  of  this  section. 
He  was  assisted  throughout  the  year  by  Messrs.  George  M. 
Wood  and  L.  F.  Schmeckebier,  and  by  Miss  M.  G.  Wilmarth 
until  June  1,  when  she  was  transferred  to  the  Division  of 
Hydrography. 

As  during  previous  years,  the  work  progressed  in  a  highly 
satisfactory  manner,  and  at  the  close  of  the  fiscal  year  was  well 
in  hand.  Following  are  lists  of  the  manuscripts  prepared  for 
the  printer,  proofs  read  and  corrected,  and  indexes  made  during 
the  year: 

21  GEOL,  PT  1 11 
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2fanii8cript8  edited  dxiring  the  year  1899-1900, 


Publication. 


Pages 
(usually 

type- 
written). 


Twentieth  Annual  Report  (in  part) 

Twenty-first  Annual  Report  (in  part)  

Monograph  XXXIX 

Monograph  XL 

Bulletin  No.  162 

Bulletin  No.  163 

Bulletin  No.  164 

Bulletin  No.  165 

Bulletin  No.  166 

Bulletin  No.  167 

Bulletin  No.  168 

Bulletin  No.  169 

Bulletin  No.  170 

Bulletin  No.  171 

Bulletin  No.  172 

Bulletin  No.  173 

Bulletin  No.  174 

Water-Supply  Paper  No.  31 

Water-Supply  Paper  No.  32 

Water-Supply  Paper  No.  33 

Water-Supply  Paper  No.  34 

Water-Supply  Paper  No.  35 

Water-Supply  Paper  No.  36 

Water-Supply  Paper  No.  37 

Water-Supply  Paper  No.  38 

Water-Supply  Paper  No.  39 

Geologic  Folio  No.  54 

Geologic  Folio  No.  55 

Geologic  Folio  No.  56 

Geologic  Folio  No.  57 

Geologic  Folio  No.  58 

Geologic  Folio  No.  59 

Geologic  Folio  No.  61 

Geologic  Fol  io  No.  62 

Geologic  Folio  No.  63 

Geologic  Folio  No.  65 

Topographic  Folio  No.  3 

Topographic  Folio  No.  4 

Cape  Nome  Reix>rt  (Senate  Doc.  236) 

List  of  Publications  of  United  States  Geological  Survey 
Circulars  for  Topographic  Branch 

Total  number  of  manuscript  pages  edited 


7,901 
2,368 
481 
383 
421 
258 
141 
423 

i  t 

187 

353 

17 

170 

154 

271 

1,019 

109 

142 

80 

200 

53 

323 

180 

160 

142 

142 

117 

76 

95 

209 

50 

85 

80 

92 

90 

114 

142 

251 

104 

94 

80 
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Prot>f  sheets  read  and  corrected  during  tlie  year  1899-1900. 


Publication. 


Nineteenth  Annual  Report  (in  part) 

Twentieth  Annual  Report  (in  part) 

Twenty-first  Annual  Report  ( in  part) 

Monograph  XXXIX 

Bulletin  No,  157 

Bulletin  No.  158 

Bulletin  No.  159 

Bulletin  No.  162 

Bulletin  No.  163 

BulleUn  No.  164 

Bulletin  No.  165 

Bulletin  No.  166 

Bulletin  No.  167 

Bulletin  No.  168 

Bulletin  No.  169 

Bulletin  No.  170 

Bulletin  No.  171 

Water-Supply  Paper  No.  30 

Water-Supply  Paper  No.  31 

Water-Supply  Paper  No.  32 

Water-Supply  Paper  No.  33 

Water-Supply  Paper  No.  34 

Water-Supply  Paper  No.  35 

Water-Supply  Paper  No.  36 

Water-Supply  Paper  No.  37 

Water-Supply  Paper  No.  38 

Geologic  Folio  No.  52 

Geologic  Folio  No.  53 

Geologic  Folio  No.  54 

Geologic  Folio  No.  56 

Geologic  Folio  No.  56 

Geologic  Folio  No.  57 

Geologic  Folio  No.  58 

Geologic  Folio  No.  59 

Geologic  Folio  No.  62 

Topographic  Folio  No.  2 

Topographic  Folio  No.  3 

Instructions  for  Topographic  Branch 

Cape  Nome  Report  (Senate  Doc.  236) 

List  of  Publications 

Irrigation  on  Gila  River,  Arizona  (Senate  Doc.  152) 


Final 

printed 

pages. 


353 

4,997 

48 

275 

172 

183 

151 

175 

130 

112 

225 

55 

178 

320 

25 

79 

149 

97 

97 

48 

98 

34 

100 

98 

100 

97 

/ 

6 

12 

8 

10 

22 

/ 

8 

13 
11 
17 
11 
56 
93 
19 


Total  number  of  printed  pages '      8, 696 
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Indexes  prepared  during  the  year  1899-1900. 


Publication. 


Pages  in- 
dexed. 


Twentieth  Annual  Report,  Part  I 

Twentieth  Annual  Report,  Part  II 

Twentieth  Annual  Report,  Part  III 

Twentieth  Annual  Report,  Part  IV 

Twentieth  Annual  Report,  Part  V 

Twentieth  Annual  Report,  Part  VII 

Monograph  XXXIX 

Bulletin  No.  157 

Bulletin  No.  158 

Bulletin  No.  159 

Bulletin  No.  164 

Bulletin  No.  165 

Bulletin  No.  167 

Bulletin  No.  170 

Bulletin  No.  171 

Water-Supply  Paper  No.  29 

Water-Supply  Paper  No.  30 

Water-Supply  Paper  No.  31 

Water-supply  Paper  No.  32 

Water-Supply  Paper  No.  33 

Water-Supply  Paper  No.  34 

Irrigation  on  Gila  River,  Arizona  (Senate  Doc.  152) 

Total  number  of  pages  indexeil 


530 

930 

581 

637 

478 

494 

256 

156 

167 

102 

95 

203 

160 

65 

137 

82 

94 

93 

46 

95 

31 

18 


5,450 


As  much  time  as  could  be  spared  from  the  regular  work  was 
devoted  to  the  preparation  of  a  general  index  of  all  Survey 
publications  to  date.  It  is  hoped  that  this,  which  is  in  the 
nature  of  a  revision  and  enlargement  of  Bulletin  No.  100,  can 
be  made  ready  for  the  printer  the  coming  autumn. 

On  February  17,  1899,  Mr.  Warman  was  appointed  chair- 
man of  a  Committee  on  Geologic  Formation  Names,  the  other 
members  being  Messrs.  G.  W.  Stose  and  F.  B.  Weeks.  This 
committee  has  investigated  and  made  recommendations  con- 
cerning a  number  of  cases  of  conflicting  names  of  geologic 
formations. 


GEOLOGIC  MAPS. 


In  March  the  scope  of  this  section  was  enlarged  so  that  it 
should  include  all  maps  except  topographic  atlas  sheets  pub- 
lished by  the  Division  of  Engraving  and  Printing.     This  places 
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in  its  charge  supervision  of  land-classification  maps  which 
show  the  distribution  of  timber  and  agricultural  land.  General 
drafting  for  the  office  also  forms  a  part  of  the  work  of  the 
section. 

Mr.  George  W.  Stose  continued  in  charge  of  the  section, 
and  was  assisted  by  Messrs.  O.  A.  Ljungstedt  and  H.  S.  Selden. 
Geologic  sections  for  exact  reproduction  by  copperplate  engrav- 
ing or  photolithography  were  drawn  by  Mr.  Ljungstedt.  The 
reading  of  proof  and  general  drafting  for  the  office  were 
done  chiefly  by  Mr.  Selden.  Messrs.  Bailey  Willis  and  P.  C. 
Warraan  continued  to  edit  the  folio  texts.  Mr.  Stose  super- 
vised all  work  done  in  the  section,  edited  the  maps,  sections, 
and  illustrations  transmitted  by  the  authors,  and  planned  the 
color  patterns  for  the  lithographic  maps.  When  both  assist- 
ants were  occupied  with  extra  drafting,  he  read  proof  and 
attended  to  other  details  of  the  work.  During  the  year  Mr. 
Stose  served  on  three  committees  which  are  closely  related  to 
the  editing  work.  In  August  and  September,  1899,  he  joined 
Mr.  Waldemar  Lindgren  in  Montana,  and  assisted  in  a  recon- 
naissance survey  in  the  Bitterroot  Mountains  and  across  Idaho. 

Nine  geologic  folios  were  completed  during  the  yeai-,  Nos. 
52  to  59,  inclusive,  and  No.  62.  The  list  of  published  folios  is 
as  follows: 

Geologic  folios  published. 


No. 
1 

Name  of  folio. 

State. 

Limiting  meridians. 

Limiting  parallels. 

Area  in 
square 
miles. 

Price 

in 
cents. 

Livingston Montana 

1100-111° 

450-46° 

3,354 

25 

2 

Ringgold 

lOeorgla 

iTennessee 

34O30'-36° 

980 

25 

8 

Placerrllle 

California 

lajosc-mo 

38O30'-39° 

932 

25 

4 

Kingston 

Tennessee 

84°30'-85o 

3SP9[y-36° 

969 

25 

5 

Sacramento California 

121O-121080' 

88°30'-39° 

982 

25 

6 

Chattanooga  ...;  Tennessee 

8.^-S6°2fy 

350-3B03O' 

976 

26 

i 

Pikes  Peak  (in-  ]  Colorado 

eluding  Crlp- 
ple    Creek  ! 
map). 

loso-iosoac 

ZSP2Xy-3l9° 

932 

25 

8 

Sewanee Tennessee 

86Pd(y-86° 

85O-S5°30 

976 

25 

9 

Anthracite- 
Crested  Butte. 

Colorado 

miglnla 

106046'-107015' 

88045'-390 

465 

50 

10 

Harpers  Ferry.. 

West  Virginia. 
Maryland 

77<W-78o 

seo-sgosc 

926 

25 
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Geologic  folios  published — Continued. 


No. 
11 

Name  of  folio. 

State. 

Limiting  meridians. 

Limiting  parallels. 

Area  in 
square 
miles. 

Price 

in 
cents. 

25 

Jackson 

California 

120O30'-121o 

38°-38O30' 

938 

Virginia 

12 

Estillvllle 

Kentucky 

82O30'-8S<^ 

36<^'-87o 

957 

25 

iTennessee 

13 

T,    J    .  ,   i_         fMaryland 

rredenck8bun..{^,^^,^ 

77O-77«80' 

38O-38O30' 

938 

25 

14 

'i — do 

Staunton -{„,    ^  ,„     ,  ,     i 

IWest  Virginia. 

1                        790-79<W 

38O-38O30' 

938 

25 

15 

Lassen  Peak California 

1210-1220 

40°-41°  '3,634 

25 

16 

fTenneasee  .... 

Knoxville L,    ^^  ^ 

iNorth  Carolina 

\                        83«30'-84o 

35°30'-36o 

969 

25 

17 

Marysville Cal ifornia 

12lO30'-122O 

390-89'^' 

925 

25 

18 

Smartsvllle ' do 

1210-12103D' 

390-3903O'       925 

25 

Alabama 

19 

Stevenson 

Georgia 

Tennessee 

85°30'-86° 

34O30'-35°       980 

25 

20 

Cleveland do 

84O30'-85o 

350-35030'       975 

25 

21 

Pikeville , do 

85°-85O30' 

35O30'-36O  •    969 

25 

22 

McMinnville  . . . ' do 

85O80'-86O 

35O80'-36O       969 

25 

23 

^^      ,  ,               (Maryland 

Nomini I        '    . 

iVirginia 

}                        76O30'-77« 

88O-38O30'  '    938 

1 

25 

24 

Three  Forks Montana 

111°-1120 

450-I60  3,354 

50 

25 
26 

Loudon 

Tennessee 

rVIrginia 

IWest  Virginia. 

84O-84O80' 
1                        8IO-8I03O' 

35O30'-36o 
370-3703O' 

969 
950 

25 
25 

Pocahontas 

27 

Morristown Tennessee 

830-8303O' 

36O-86O30' 

963 

25 

28 

Piedmont 

^Maryland 

IWestVii^nia. 

1                        79°-79°80' 

390-39030' 

925 

25 

29 

Nevada    City 
Special: 

Nevada  City 

[     121000'25»-121003'45" 

89013'50«-39017'16'' 

n.65 

\ 

Grass  Valley 

€alifomla 

121001'S6"-121005'04'' 

39oi0'22"-89Ol3'50" 

12.09 

50 

Banner  Hill 

120O57'05»-121<W25" 

39013'50"-39017'16" 

11.65 

9 

30 

Yellowstone  Na- 
tional Park: 
Gallatin.... 

Canyon 

Shoshone... 

Wyoming 

1100-111° 

440-450 

3,412 

75 

Lake 

81     Pyramid  Peak.. 

1 

California 

120O-120O80' 

38O30'-39o 

932 

25 

32     Franklin 

fVirglnla 

IWest  Virginia. 

}                        790-7908O' 

38O30'-39o 

932 

25 

33    Briceville 

Tennessee 

84O-84°30' 

36O-36O30' 

963 

25 

34     Buckhannon  . . . 

West  Virginia. 

m°-Sff>30* 

38O30'-39o 

932 

25 

35    Gadsden 

Alabama 

86O-86°30' 

340-34030' 

986 

25 

36 

Pueblo 

Colorado 

California 

104<^30'-105o 
120^W-12P 

38O-38O30' 

938 

50 
25 

37 

Downleville 

39O30'-40o       919 

38     Butte  Special...'  Montana 

112O29'30"-ll-2^>36'42" 

45O59'2»^-46O02'M"         22.8 

1 

50 

89    Truckee ;  California 

120°-120°30' 

390-39030'       925 

25 

40    Wartburg 

Tennessee 

WO30'-85° 

36O-36O80'       963 

25 

41 

Sonora 

California 

120°-120°30' 
100°-100O30' 
12lO-121°30' 

37O30'-38^ 

944 

25 
25 
25 

42 

Nueces 

Texas 

•2903O'  300   1.035 

43 

Bidwell  Bar 

California 

39O30'-40o 

919 
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167 


Geologic  folios  published — Continued. 


n 


1 
44 

Name  of  folio. 

State. 

Limiting  meridians. 

Limiting  parallels. 

Area  in  Price 
square  1    in 
miles,  cents. 

'iVirginia 

Tazewell <,„    . ,,,    ,  , 

(West  Virginia. 

} 

81030'-820 

87°-3T^' 

950 

25 

45 

46; 

Boise 

Idaho 

neo-iiecac 

840-84030' 

43°30'-44° 
37°30'-3)!>° 

864 
944 

25 
25 

Richmond 

Kentucky 

47 

48 

London 

do 

84O-M=30' 
106°08'-106oi6'08^ 

37°-37°30' 
39°22'57"-39°30'25" 

950 
62.2 

25 
25 

Tenmile    Dis- 

Colorado  

irict  Special. 

49     Roeeburg 

Oregon 

123<'-123<^30' 

43°-l3°30' 

871 

25 

50     Holyoke 

jMaasachusetts 
IConnecticut  .. 

} 

TJ^dO'-73= 

42°-42O30' 

885 

50 

51     BigTre«s 'California 

120°-120O30' 

38°-38°30' 

938 

25 

62  1  Abwroka: 

Crandall  ...\^„ 

>Wyomlng 

Isliawooa...  i 

{ 

109=«)'-110o 

44O30'-45° 

849 

}- 

109030'-!  10° 

44O-l4°30' 

857 

53    Standingntone..'  Tennessee 

85°-85°30' 

8e°-36°30' 

963 

25 

M     Tacoma i  Washington... 

122O-122O30' 

47°-47°30' 

812 

25 

55     Fort  Benton .Montana...^.. 

1100-111° 

47°-48° 

3,234 

25 

56     Little    Belt   do 

110°- 111° 

46°-47° 

3,295 

25 

Mountains. 

57    Telluride '  Colorado 

107°45'-108o 

37°45'-380 

236 

25 

58  Elmoro  

59  Bristol 

do 

} 

104°-1W°30' 
82°-«2°30' 

37°-37°30' 
86°30'-37° 

950 
957 

25 
25 

f  Virginia 

iTennessee 

62     Menominee 

Michigan 

87O44'-88°09' 

45°44M5°55' 

254 

25 

Special  (a  map 

of  the  Menom- 

inee iron  dis- 

trict).               ,                           • 

1 

Eleven   other   folios   are   iu  various   stages  of  engraving. 
They  are: 


Charleston,  West  Virginia. 

Colfax,  California. 

Huntington,  West  Virginia-Ohio. 

La  Plata,  Colorado. 

Monterey,  Virginia- West  Viiginia. 

Mother  Lode  District,  California. 


Spanish  Peaks,  Colorado. 
Tintic  Special,  Utah. 
Uvalde,  Texas. 
Walsenburg,  Colorado. 
Washington,  District  of  Columbia. 


Fifteen  folios  were  received  during  the  year  from  authors 
for  publication,  as  follows: 


Atoka,  Indian  Territory. 
Austin,  Texas. 
Cartersville,  Geoigia. 
Coalgate,  Indian  Territory. 
Coos  Bay,  Oregon. 
Dalton,  Georgia. 
Danville,  Illinois. 

Housatonic,  Massachusetts-Connecticut- 
New  York. 


Marietta,  Georgia. 
Mavnardville,  Tennessee. 
Menominee  Special,  Michigan. 
New  York  City,  New  York. 
Raleigh,  West  Virginia. 
San  Luis,  California. 
Tallapoosa,  Georgia-Alabama. 
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Only  one  of  this  last  group,  the  Menominee  Special  folio, 
was  taken  up.  On  account  of  the  unusual  importance  of  its 
economic  work  and  its  conclusions,  this  folio  was  advanced  and 
published  at  once.  It  describes  the  geology  of  the  Menomi- 
nee iron  region.  The  origin  of  the  deposits  is  discussed  and 
directions  for  future  prospecting  are  given. 

The  folios  published  during  the  year  include  reports  on  the 
following  mineral  deposits:  Coal  in  Washington,  Tennessee, 
Montana,  and  Colorado;  gold  and  silver  in  Montana  and  Colo- 
rado ;  copper  and  sapphires  in  Montana;  and  iron  in  Michigan. 

The  Little  Belt  Mountains  and  Fort  Benton  folios  embrace  a 
large  area,  as  they  are  on  the  4-mile  scale,  and  together  they 
present  a  very  interesting  geologic  region.  The  Telluride  folio 
is  on  a  larger  scale  and  the  geology  is  presented  in  great 
detail.  The  description  is  very  complete,  including  a  discus- 
sion of  the  mining  interests,  and  is  illustrated  with  beautiful 
photographs.  The  Mother  Lode  District  and  Tintic  Special 
folios  treat  of  these  two  important  raining  centers  in  detail. 
On  account  of  the  number  of  special  maps  in  these  two  folios 
they  could  not  be  finished  within  the  fiscal  year,  but  are  now 
nearing  completion. 

Two  land-classification  maps  have  been  published,  the 
Tacoma  and  Seattle  sheets.  These  maps  show  by  colors  the 
wooded  and  cultivated  areas,  and  indicate  the  timber  that  is 
valuable. 

TOPOGRAPHIC  MAPS. 

Although  the  editing  of  topographic  maps  and  the  engraving 
and  printing  of  the  same  are  now  under  one  supervision,  it  is 
considered  advantageous  to  render  independent  reports. 

Mr.  Marcus  Baker  having  taken  an  extended  leave  of  absence 
for  duty  in  connection  with  the  Venezuela  Boundary  Commis- 
sion, editorial  work  on  topographic  maps  was  placed  in  charge 
of  Mr.  S.  J.  Kiibel  on  July  29,  1899.  He  was  assisted  by 
Messrs.  James  McCormick,  H.  W.  Elmore,  and  William  Strana- 
han.  In  order  to  utilize  the  services  of  Mr.  McCormick  in  the 
field  he  was  detailed  as  topographer  in  eastern  and  central 
New  York  from  August  to  November  inclusive,  and  Mr.  Strana- 
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han  was  for  the  same  reason  sent  to  the  field  during  July  and 
August. 

The  duties  of  this  section  include  the  custody  of  the  manu- 
script of  the  published  and  unpublished  maps  of  the  Survey, 
the  examination  of  new  manuscript  before  and  in  preparation 
for  engraving,  and  the  proof  reading  of  engraved  maps  before 
publication.  They  also  include  the  custody  of  the  data  for 
the  correction  of  published  maps,  the  preparation  of  the  same 
for  engraving,  and  the  reading  of  proof  after  engraving. 

The  manuscript  maps  designed  for  illustrating  tlie  various 
publications  in  book  form — annual  reports,  monographs,  bulle- 
tins, folios,  etc. — were  examined  and  revised,  with  special 
reference  to  their  nomenclature,  to  the  number  of  176,  as 
follows: 

Twentieth  Annual  Report,  Part  III 15 

Twentieth  Annual  Report,  Part  IV 55 

Topographic  Folio  No.  3 28 

Topographic  Folio  No.  4 ab 

Water-Supply  Paper  No.  34 6 

Land  Classification  of  Washington 1 

Bulletin  No.  170 2 

Bulletin  No.  171 65 

Total 176 

The  progress  in  the  publication  of  maps  on  the  scale  of 
1;  125,000  by  the  reduction  and  combination  of  those  origi- 
nally published  on  the  scale  of  1 :  62,500  is  shown  in  the  follow- 
ing table: 

Progress  in  puhlicaiion  of  maps  on  scale  1:125000  iy  reduction  and 

combination. 


Name  of  Rheet;  scale 
1:12SOOO. 

Name  of  sheet:  scale  1: 62500, 
reduced  and  combined. 

Stage  of  profrrese  in  pnblica- 
tion. 

Holyoke,  Mass. -Conn . 

Chesterfield,  Granville, 

Published  previous  to 

Northampton,  Springfield. 

July,  1898. 

Nomini,  Md.-Va 

Leonardtown,  Montrosa, 
Piney  Point,  Wicomico. 

Do. 

Housatonic,    M  a  s  s  .- 

Becket,    Pittsfield,   Sandis- 

Published  during  fiscal 

Conn.-N.  Y. 

field,  Sheffield. 

year  1898-99. 

NiaganLN.Y 

Lockport,    Niagara     Falls, 
01cott,Tonawanda,W^il8on. 

Do. 

a  And  profiles. 
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Progress  in  pvhlication  of  maps  on  scale  1:  125000  hy  reduction  and 

combination — Continued. 


Name  of  sheet:  scale 
1:  125000. 

Name  of  sheet:  scale  1:  62500. 
reduced  and  combined. 

Sta^e  of  progress  In  publica- 
tion,                      i 

Patuxent,  Md.-D.  C  . . . 

Brandy  wine,  Ea«t  Washing- 

Published during  fiscal 

ton,     Owensville,    Prince 

year  1898-99. 

Frederick. 

Raritan.  N.  J 

Hackettstown,  High  Bridge, 
Tjake  Hopatcong,  Somer- 

Published  during  fiscal 
year  1899-1900. 

^k  a^b^A    *  %^***  %       ^^  '    •     ^r      •■••••^■^W 

ville. 

Paflaaic,N.J.-N.Y  .... 

Morristown,  Paterson,  Plain- 
field,  Staten  Island. 

Do. 

San  Luis,  Cal 

Arroyo    Grande,    Cayucoe, 
Port  Harford,    San   Luis 

Do. 

^^VMpaa      ^K^^^A^^a       ^^V^M    •M^M      ••^      w^^ 

Obispo. 

• 

Camden ,     N.    J.  -Pa.  - 

Chester,   Glaasboro,    Phila- 

In process  of  engrav- 

Del. 

delphia,  Salem. 

ing. 

Rancocas,  N.  J 

Hammonton,  Mount  Holly, 
Mullica,  Pemberton. 

Do. 

Taconic,  N.  Y.-Mass.- 

Bennington,  Greylock,  Ber- 

Do. 

Vt. 

lin,  Hoosick. 

On  July  1,  1899,  there  were  on  hand  for  engraving  112 
unpublished  atlas  sheets  and  other  maps.  One  of  these,  the 
Snoqualmie,  Washington,  has  since  been  withdrawn  for 
further  field  work.  Another,  the  Dover,  Maryland-Delaware, 
has  been  completed  as  to  engraving,  but  the  sheet  has  been 
withheld  from  publication.  The  Tonawanda,  New  York,  pub- 
lished as  part  of  the  Niagara  Falls  and  vicinity  in  June,  1 894, 
has  now  been  published  separately.  Making  the  deductions 
and  addition,  there  were  on  hand  at  the  beginning  of  the 
year,  for  publication,  111  sheets.  During  the  year,  86  new 
sheets  were  received,  making  a  total  of  197.  These  197 
sheets  are  listed  below  in  four  groups : 

Group  1  comprises  72  sheets  which  were  published  during 
the  year  or  were  in  press  at  the  close  of  the  year. 

Group  2  comprises  40  sheets  which  were  in  process  of 
engraving  at  the  close  of  the  year. 

Group  3  comprises  25  sheets  which  have  been  edited  and 
approved  for  engraving. 
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Group  4  comprises  60  sheets  which  at  the  close  of  the  year 
had  not  yet  been  approved  for  engraving. 

Analysis  of  these  figures  shows  that  at  the  end  of  the  year 
there  were  on  hand  126  atlas  sheets  and  special  maps  unpub- 
lished, but  that  the  engraving  of  40  of  these  was  in  various 
stages  of  progress. 

Topographic  atlas  sheets  and  other  maps  engraved  and  printed  {or  In 

press)  during  the  fiscal  year  1899-1900, 


1 

Quadrangle  and  State. 

Position  of  SE.  comer. 

Contour 

0.#kA  1^ 

Util 

o 

tude. 

Longitude. 

o           / 

interval. 

ocale. 

# 

F€€t. 

Alexandria,  South  Dakota  . . . 

43 

30 

97 

30 

20 

1:125000 

Anamoea,  Iowa 

42 

00 

91 

00 

20 

1:125000 

Anniston,  Alabama  (resurvev ) 

33 

30 

85 

30 

50 

1 : 125000 

Atoka,  Indian  Territory 

34 

00 

96 

00 

50 

1:125000 

1     Betterton,  Maryland 

39 

15 

76 

00 

20 

1 : 62500 

Brookwood,  Alabama 

33 

00 

87 

00 

50 

1:125000 

Browns  Creek,  Nebraska 

41 

30 

102 

30 

20 

1 :  125000 

Calumet,  Illinois-Indiana  ( re- 
1        survey )  

41 

30 

87 

30 

10 

1:62500 

Canada  Lake,  New  York 

43 

30 

74 

30 

20 

1:62500 

Canajoharie,  New  York 

42 

45 

74 

30 

20 

1:62500 

Canton,  South  Dakota-Iowa. . 

43 

00 

96 

30 

20 

1:125000 

Cazenovia,  New  York 

42 

45 

75 

45 

20 

1:62500 

Cecilton,  Maryland 

39 

15 

75 

45 

20 

1:62500 

Chappell,  Nebraska 

41 

00 

102 

00 

20 

1:125000 

Cherry  Creek,  New  York 

42 

15 

79 

00 

20 

1:62500 

Chicago,  Illinois  (resurvey).. 

41 

45 

87 

30 

5 

1:62500 

Clinton,  lo  war-Illinois 

41 

30 

90 

00 

20 

1:125000 

Desplaines,  Illinois  (resurvey ) 

41 

30 

87 

45 

10 

1:62500 

Dunkirk,  New  York 

42 

15 

79 

15 

20 

1:62500 

Fjist  Cincinnati,  Ohio-Ken- 
tucky   

39 

00 

84 

15 

20 

1:62500 

Engineer  Mountain,  Colorado 

37 

30 

107 

45 

100 

1:62500 

Evanston,  Illinois 

42 
34 

00 
15 

87 
118 

30 
15 

10 
50 

1 : 62500 
1:62500 

Fernando,  California 

Fl  intstone,   Mary  land  -  West 
Virginia-Pennsylvania 

39 

30 

78 

30 

20 

1:62500 

Fort    Payne,    Alabama- 
CTeorgia'(  re8ur\'ey ) 

34 

00 

85 

30 

50 

1:125000 

Franklin  Furnace,  New  Jersey 
Fulton.  New  York 

10 

1:14400 

43 

15 

76 

15 

20 

1:62500 
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Topographic  atlas  sheets  and  other  maps  engraved  and  printed  {or  in 
press)  during  the  fiscal  year  1899-1900 — Continued. 


Quadrangle  and  State. 


Position  of  3E.  corner. 


Latitude. 


Grantsville,  Maryland-Penn- 
sylvania   

Helena  Special,  Montana 

Highwood,  Illinois 

Indian  Lake,  New  York 

Ironton,  Ohio-Kentucky 

Lakin,  Kansas 

Little  Falls,  New  York 

Loup,  Nebraska 

Macedon,  New  York 

Menominee  Special,  Michigan 

Mitchell,  South  Dakota 

Ogalalla,  Nebraska 

Oswego,  New  York 

Oswego  Special,  New  York. . . 

Passaic,  New  Jersey-New  York 

Pawpaw,  Maryland- WestVir- 
ginia-Pennsylvania 

Peterboro,  New  Hampshire  . . 

Raritan,  New  Jersey 

Remsen,  New  York 

Rico  Special,  Colorado 

Riverside,  Illinois  (resurvey). 

St.  Paul,  Nebraska 

Salamanca,  New  York 

Sallisaw,  Indian  Territory 

San  Luis,  California 

Sawtooth,  Idaho-Oregon 

Schoharie,  New  York 

Schuylerville,  New  York 

Seattle  Forestry  Map,  Wash- 
ington  

Sidney,  Nebraska 

Silver  Creek,  New  York 

Silver    Peak,  Nevada-Cali- 
fornia   

Spearfish,  South  Dakota 


39  30 

46  30 

42  00 

43  30 
38  30 
37  30 
43  00 
41  00 
43  00 


43  30 

41  00 
43  15 
43  15 
40  30 

39  30 

42  45 

40  30 

43  15 


41  45 

41  00 

42  00 
35  00 
35  00 

43  30 

42  30 

43  00 

* 

47  30 

41  00 

42  30 

37  30 

44  15 


Longitude. 


79  00 

111  52 

87  45 

74  15 

• 

82  30 

101  00 

74  45 

98  30 

77  15 


98  00 

101  30 

76  30 

76  20 

74  00 

78  15 

71  45 

74  30 

75  00 


87 
98 
78 
94 
120 
114 
74 
73 

122 

102 

79 


45 
00 
30 
30 
30 
30 
15 
30 

00 
30 
00 


Contour 
Interval. 


117  30  ' 
103  45 


20 
50 
10 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
50 
10 
20 
20 
20 
100 
100 
20 
20 

50 
20 
20 

100 
50 


Scale. 


62500 

62500 

62500 

62500 

62500 

125000 

62500 

125000 

62500 

62500 

125000 

125000 

62500 

62500 

125000 

62500 

62500 

125000 

62500 

23600 

62500 

125000 

62500 

125000 

125000 

125000 

62500 

62500 

125000 
125000 
62500 


1:125000 
1:62500 
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Topographic  atlas  sheets  and  other  uiaps  engraved  and  printed  {or  in 
press)  during  the  jiscal  i/ear  1899-1900 — Continued. 


Quadrangle  and  State. 


Syracuse,  Kansas 

Tacoma  Forestry  Map,  Wash- 
ington   

Texas,  Topographic  Map  of . . 

Tonawanda,  New  York 

Tully,New  York 

Vinehind,  New  Jersey 

West  Cincinnati,  Ohio-Ken- 
tucky   

Westfield,  New  York 

Whistle  Creek,  Nebraska 

Whitefield,  New  Hampshire- 
Vermont  

Wilmurt,  New  York 

Winding  §tair,  Indian  Terri- 
tory  


Position  of  SE.  comer. 


latitude.    '  Longitude. 


Contour 
interval. 


37     30 


112    00 


101     30 


47    00 


43  00 
42  45 
39    00 


78  45 
76  00 
75    00 


39    00         84    30 
42     15    J     79    30 


42  00 

44  15 

43  15 

34  30 


103  30 

71  30 

74  45 

94  30 


Feet. 
20 

50 
250 
20 
20 
20 

20 
20 
20 

20 
20 

50 


1 : 125000 


1 : 125000 
1  in.=25m. 


62500 
62500 
125000 

62500 
62500 
125000 


1:62500 
1:62500 

1:125000 


Topographic  atlcu  sheets  and  other  maps  in  process  of  engraving. 


Accident,  Maryland-Pennsylvania- West 
V  irginia. 

Baldwinsville,  New  York. 

Bucksport,  Maine. 

Camden,  New  Jersey-Pennsylvania-Del- 
aware. 

Canadian,  Indian  Territory. 

Bead  wood.  South  Dakota  (resurvey). 

Dryden,  New  York. 

East  Columbus,  Ohio. 

£]kland,  Pennsylvania. 

Elsinore,  California. 

Erie,  Pennsylvania. 

Fair\'iew,  Pennsylvania. 

Flatonia,  Texas. 

Gaines,  Pennsylvania. 

Girard,  Pennsylvania. 

Harney  Peak,  South  Dakota  (resurvey) . 

Havre  de  Grace,  Maryland-Pennsylvania. 

Lancaster,  Wisconsin-Iowa-IUinois. 

Maquoketa,  Iowa-Illinois. 

Masontown,  Pennsylvania. 


Maumee  Bay,  Ohio-Michigan. 
Oak  Harbor,  Ohio. 
Oakland,  Maryland-West  Vii^nia. 
Okmulgee,  Indian  Territory. 
Old  Forge,  New  York. 
Orland,  Maine. 
Pax  ton,  Nebraska. 
Pingree,  North  Dakota. 
Rancocas,  New  Jersey. 
Riverside,  California. 
St.  Croix  Dalles,  Wisconsin-Minnesota. 
Sansbois,  Indian  Territory. 
San  Jacinto,  California. 
Taconic,  New  York-Massachusetts-Ver- 
mont. 
Toledo,  Ohio-Michigan. 
Toleston,  Indiana. 
Tujunga,  California. 
Uniontown,  Pennsylvania. 
West  Columbus,  Ohio. 
Wewoka,  Indian  Territory. 
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Manuscript  topographic  alias  sheets  examined  and  approved  for  engraving. 


Addington,  Indian  Territory. 
Antlers,  Indian  Territory. 
Ardmore,  Indian  Territory. 
Bald  Mountain,  Wyoming. 
Chelan,  Washington.* 
Claremore,  Indian  Territory. 
Cloud  Peak,  Wyoming. 
Dayton,  Wyoming  (resurvey). 
Denison,  Texas-Indian  Territory. 
Ellensburg,  Washington. 
Glacier  Peak,  Washington. 
Hermosa,  South  Dakota  (resurvey). 
Methow,  W^ashington. 


Newcastle,  South  Dakota. 
Nowata,  Indian  Territory. 
Nuyaka,  Indian  Territory.* 
Muscogee,  Indian  Territory. 
Pryor,  Indian  Territory. 
San  Luis  Rey,  California. 
Spokane,  Washington. 
Stilaguamish,  Washington. 
Stonewall,  Indian  Territory. 
Tahlequah,  Indian  Territory. 
Tishomingo,  Indian  Territory. 
Vinita,  Indian  Territory. 


Neii)  topographic  atlas  sheets  awaiting  editorial  examination  before  approval  for  engraving. 


Alikchi,  Indian  Territory. 

Asheville,  North  Carolina-Tennessee  (re- 
survey). 

Baker  City,  Oregon. 

Bingham  Mining  Map,  Utah, 

Bonneterre,  Missouri. 

Boon vi lie,  Indiana. 

Broadalbin,  New  York. 

Capistrano,  California. 

Chestertown,  Maryland. 

Clyde,  New  York. 

Columbia,  Tennessee. 

C)rona,  California. 

Davenport,  Iowa-Illinois. 

Deep  Creek,  California. 

Denzer,  Wisconsin. 

De  Soto,  Missouri. 

Eagletown,  Indian  Territory. 

Elkader,  Iowa- Wisconsin. 

Elk  Point,  South  Dakota-Nebraska-Iowa. 

Fayette  vi  lie,  Arkansas. 

Florence,  Arizona. 

Greneva,  New  York. 

Genoa,  New  York. 

Gothenburg,  Nebraska. 

Grand  Teton,  Wyoming. 

Hamilton,  Montana-Idaho. 

Hancock,  West  Virginia-Maryland-Penn- 
sylvania. 

Hesperia,  California. 

Marys ville  Special,  Montana. 

Millbrook,  New  York-Connecticut. 


Morrisville,  New  York. 
Mount  Leidy,  Wyoming. 
Mount  Lyell,  California. 
Napa,  Califoniia. 

Nicholas,  West  Virginia  (resurvey). 
North  Platte,  Nebraska. 
Ovid,  New  York. 
Palmyra,  New  York. 
Pauls  Valley,  IndianTerritoVy-Oklahoma. 
Petersburg,  Indiana. 
Phelps,  New  York. 
Portage,  Wisconsin  (resur\'ey). 
Poynette,  Wisconsin. 
Redlands,  California  (resurvey). 
Rush   Springs,   Indian    Territory-Okla- 
homa. 
Ste.  Genevieve,  Missouri-Illinois. 
Sandpoint,  Idaho. 
San  Gorgonio,  California. 
Santa  Cruz,  California. 
Saratoga,  New  York. 
Schunemunk,  New  York. 
Sodus  Bay,  New  York. 
Tipton,  Iowa. 

Tuskahoma,  Indian  Territory'. 
Union,  Missouri. 
W^atkins,  New  York. 
Waverly,  New  York. 
Wedowee,  Georgia- Alabama. 
Weedsport,  New  York. 
Winslow,  Arkansas-Indian  Territory. 


>  Called  Turkeytrail  in  Twentieth  Annual  Report. 
*  Called  Waterville  in  Twentieth  Annual  Report. 
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lAst  of  atlas  sheets  revised^  corrected,   and  approved  for  new  editions  during  the  year 

1899-1900. 


Bolton,  New  York. 
Coos  Bay,  Oregon. 
Crater  Lake  Si>ecial,  Oregon. 
Cucamonga,  California. 
Danville,  Illinois-Indiana. 
Denver,  Colorado. 
Harrisburg,  Pennsylvania. 
Hempstead,  New  York. 
Housatonic,    Massachusetts-New  York- 
Connecticut. 
Kanawha  Falls,  West  Virginia. 
Lexington,  Nebraska. 
Marshall,  Arkansas. 


Marshall,  Missouri. 
Maynardville,  Tennessee. 
Mount  Taylor,  New  Mexico. 
Norfolk,  Virginia-North  Carolina. 
Ontario  Beach,  New  York. 
Pasadena.  California. 
Poteau  Mountain,  Arkansas- Indian  Ter- 
ritory. 
Stamford,  New  York-Connecticut. 
Utica,  New  York. 
West  Point,  New  York. 
Wilson,  New  York. 
Yoeemite,  California. 


Division  of  Engraving  and  Printing. 

Mr.  S.  J.  Kiibel  was  continued  in  charge  of  this  division  as 
chief  engraver,  and  was  assisted  by  Mr.  H.  C.  Evans,  foreman 
of  copperplate  engravers;  Mr.  R.  H.  Payne,  in  charge  of 
transferring  to  stone;  Mr.  J.  Eckert,  in  charge  of  the  work 
of  the  Hthographic  power  presses,  and  Mr.  O.  Schleichert,  in 
charge  of  the  stone  work.  There  were  also  employed  2 1  cop- 
perplate engravers,  2  photomechanical  engravers,  5  litho- 
graphic engravers,  and  37  printers,  transferrers,  and  assistants. 

In  addition  to  the  regular  duties  devolving  on  him  as  chief 
engraver,  Mr.  Kiibel,  as  has  been  stated  under  other  headings, 
performed  the  duties  of  editor  of  topographic  maps  from  July 
29,  1899,  and  supervised  the  work  of  the  Photographic  Lab- 
oratory from  January  1  to  April  30,  1900. 

The  processes  mentioned  in  the  Director's  last  report  as 
having  been  introduced  continued  to  be  employed  with  great 
advantage.  The  engraving  of  new  topographic  atlas  sheets 
was  more  than  doubled  last  year,  the  annual  output  being  the 
largest  since  this  division  began  doing  all  of  its  engraving 
work — that  is,  since  the  discontinuance  of  the  contract  system. 

Valuable  assistance  was  given  by  the  photolithographic 
branch  to  the  topographic  divisions  in  the  preparation  of  man- 
uscripts by  means  of  photoliths,  photographs,  prints  on  cellu- 
loid, etc. 

The  acquisition  of  the  plant  of  Mr.  Ernest  Kiibel  for  the 
use  of  the  Survey  and  his  engagement  as  expert  mechanician 
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is  the  only  change  of  importance  to  be  noted.  The  division 
is  now  doing  its  own  plate  making  and  electrotyping  and  repairs 
to  instruments,  all  of  which  was  before  done  by  contractors. 

The  following  lists  exhibit  in  condensed  form  the  character 
and  amount  of  work  done  in  this  division  during  the  fiscal  year: 

li'ew  topographic  atlas  sheets  hegun  during  the  fiscal  year  1899-1900. 


Name  of  sheet. 


San  Luis 

Indian  Lake 

Salamanca 

Ironton 

East  Cincinnati 

Anniston 

Canajoharie 

Silver  Creek 

Wilmurt 

Camden 

Dunkirk 

Fernando  

High  wood 

Macedon 

Riverside  -• 

Tujunga 

Canada  Lake 

Lakin 

Peterboro 

Pingree  

Toleston 

Whitefield 

Drvden 

Little  Falls 

S  vracuse 

Baldwinsville 

Accident 

St.  Croix  Dalles  . . . 

Maquoketa 

Sansbois 

Betterton 

Cazenovia 

Remsen 

Tully 


state  or  Territory. 


California. 
New  York. 

Do. 
Ohio. 

Do. 
Alabama. 
New  York. 

Do. 

Do. 
New  Jersey. 
New  York. 
California, 
niinois. 
New  York. 
California. 

Do. 
New  York. 
Kansas. 

New  Hampshire. 
North  Dakota. 
Indiana. 

New  Hampshire. 
New  York. 

Do. 
Kansas. 
New  York. 
Maryland. 
Wisconsin. 
Illinois. 

Indian  Territory. 
Maryland. 
New  York. 

Do. 

Do. 


Name  of  sheet. 


Spearfish 

"West  Cincinnati . 

Fort  Payne 

Cherry  Creek  . . . 

Westfield 

Anamosa 

Chappell 

Evanston 

Fulton 

Oswego 

Ogalalla 

Schuylerville 

Canadian 

Canton 

Ockmulgee 

Rancocas 

Schoharie 

Wewoka 

Lancaster 

Old  Forge 

Taconic 

Flatonia 

Silver  Peak 

Elsinore 

Oakland 

San  Jacinto 

Cecilton 

Elkland 

Havre  de  Grace  . 

Norway 

Erie 

Fairview 

Bucksport 

East  Columbus . . 


State  or  Territory. 


South  Dakota. 
Ohio. 
Alabama. 
New  York. 

Do. 
Iowa. 
Nebraska. 
Illinois. 
New  York. 

Do. 
Nebraska. 
New  York. 
Indian  Territory. 
South  Dakota. 
Indian  Territory. 
New  Jersey. 
New  York. 
Indian  Territory. 
Wisconsin. 
New  York. 
Massachusetts. 
Texas. 
Nevada. 
California. 
Maryland. 
California. ' 
Maryland. 
Pennsvlvania. 
Maryland. 
Michigan. 
Pennsylvania. 

Do. 
Maine. 
Ohio. 
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i\l??r  top<xfraj}hle  atlas  Hh4'etiihe(jun  during  jiHcal  year  1899-1900 — C't'd. 


Name  of  sheet. 


Stale  or  Territory, 


Maisontown Penntivlvania. 

Mauniee  Bav Ohio. 

Tole*lo Do. 

Riverside Illinoitj. 

Calumet Do. 

Gaines Pennsylvania. 

Iron  Mountain Michigan. 

Paxton Nebraska. 


Name  of  sheet. 

Giranl 

Engineer  Mountain 

Orland 

Wt»st  Columbus  ... 

Union  town 

Oak  Harbor 

Chicago 

Des)>laiue» 


State  or  Territorv 


Pennsylvania. 
Colorado. 
Maine. 
Ohio. 

Pennsylvania. 
Ohio. 
Illinois. 
Do. 


RESUME,  BY  STATES. 


Alabama 2 

California 6 

Colorado 1 

Illinois 7 

Indiana 1 

Indian  Territory 4 

Iowa 1 

Kansas 2 

Maine 2 

Maryland 4 

Massachusetts 1 

Michigan 2 

Nebraska 3 


North  Dakota 1 

Nevada 1 

New  Hampshire 2 

NewJer8€»v 2 

New  York 21 

Ohio 8 

Pennsylvania 8 

South  Dakota 2 

Texa»i 1 

Wisconsin 2 

Total 84 


New  topographic  athia  nlwetn  and  otJuir  iinipn  fininht^d  during  thejineal 

year  1899-1900.    ■ 


Name  of  sheet. 


Loup 

Vineland 

Texas  State,  No.  1 . 
Texas  State,  No.  2. 
Texas  State,  No.  3. 
Texas  State,  No.  4. 
Helena  Special  . . , 

Lakin 

Sidney 

Indian  Lake 

Silver  Creek 


Stale  or  Territory. 


Nebraska. 
New  Jersey. 
Texas. 

Do. 

Do. 

Do. 
Montana. 
Kansas. 
Nebraska. 
New  York. 

Do. 


Name  of  sheet. 

State  or  Territory. 

Westtield 

New  York. 

Do. 
Alabama. 
New  York. 

Do. 
Michigan. 

Do. 

Canajoharie 

Fort  Pavne 

Cherry  Creek 

Fulton 

Iron  Mountain 

Norway 

Browns  Creek 

Cazenovia 

Sallisaw 

Salamanca 

Nebraska. 
New  York. 
Indian  Territory. 
New  York. 

21  GEOL,  FT  1- 


12 
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NeiG  topocfvaphic  atlas  sheets  and  other  tnaps  finished  during  the  fiscal 

year  1899-1900— Continued. 


Name  of  sheet. 


State  or  Territory. 


«S 


C< 


Winding  Stair 

East  Cincinnati 

Ironton 

Kemsen 

Spearfish 

Wilmurt 

Dunkirk 

Schoharie 

Anniston 

Fernando 

Brookwood 

Mitchell 

Morristown 

Paterson 

Plainfield 

Staten  Island 

'Hackettfltown 

Lake  Hopatcong. . 

High  Bridge 

Somerville 

"Cayucos 

San  Luis  Obispo .  _ 

Port  Harford 

Arrovo  Grande. .. 

Bennington 

Hoosick 

Greylock 

Berlin 

Alexandria 

Dover 

Evanston 

Highwooi.1 

Tully 

Oswego 

Flintstone 

Pawpaw 

Sawtooth 

West  Cincinnati . . . 

Chappell 

Ogalalla 


Indian  Territory. 
Ohio. 

Do. 
New  York. 
South  Dakota. 
New  York. 

Do. 

Do. 
Alabama. 
California. 
Alabama. 
South  Dakota. 
New  Jersey. 

Do. 

Do. 
New  York. 
New  Jersey. 

Do. 

Do. 

Do. 
California. 

Do. 

Do. 

Do. 
Vermont. 
New  York. 
Massachusetts. 
New  York. 
South  Dakota. 
Delaware. 
Illinois. 

Do. 
New  York. 

Do. 
Maryland. 

Do. 
Idaho. 
Ohio. 
Nebrajska. 

Do. 


Name  of  sheet. 


C' 


Toleston 

Desplaines 

Macedon 

Peterboro 

Schuylerville 

Anamosa 

Canada  Lake 

Little  Falls 

Mount  Holly 

Pemberton 

Hammonton 

Mullica 

Betterton 

Silver  Peak 

Riverside 

Havre  de  Grace  . . . 

Erie 

Elsinore 

Lancaster 

Girard 

St.  Croix  Dalles 

Riverside 

Syracuse 

Calumet 

Canton : 

Pingree 

Tujunga 

Whitefield 

Accident 

Baldwinsville 

Engineer  Mountain 

Chicago 

Sansbois 

Fairview.. 

Cecilton 

Dryden 

OldFoi^ 

Oakland 

Flatonia 


State  or  Territory. 


Indiana. 

Illinois. 

New  York. 

New  Hampshire. 

New  York. 

Iowa. 

New  York. 

Do. 
New  Jersey. 

Do. 

Do. 

Do. 
Maryland. 
Nevada. 
Illinois. 
Maryland. 
Pennsylvania. 
California. 
Wisconsin. 
Pennsylvania. 
Wisconsin. 
California. 
Kansas. 
Illinois. 
South  Dakota. 
North  Dakota. 
California. 
New  Hampshire. 
Maryland. 
New  York. 
Colorado. 
Illinois. 

Indian  Territory. 
Pennsylvania. 
Maryland. 
New  York. 

Do. 
Maryland. 
Texas. 


a  Also  combined  and  published  as  the  Passaic  sheet. 
{>  Also  combined  and  published  as  the  Raritan  sheet, 
c  Also  combined  and  published  as  the  San  Luis  sheet. 
d  Also  combined  and  published  as  the  Taconic  sheet, 
e  Also  combined  and  published  as  the  Eaucocas  sheet. 
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RESUME.  BY  STATES. 


Alabama 

3 

California 

8 

Colorado 

1 

Delaware 

1 

• 

Idaho 

1 

I  Uinois 

6 

Indiana 

1 

Indian  Territory 

3 

Iowa 

1  ' 

Kansas 

o 

Maryland 

.......        1 

Massachusetts 

Michigan 

1 

9 

Montana 

1 

Nebraska 5 

Nevada 1 

New  Hani])shire 2 

New  Jersey 12 

New  York 24 

North  Dakota 1 

Ohio 3 

Pennsylvania 3 

South  Dakota 4 

Texas 5 

Vermont 1 

Wisconsin 2 

Total^ 101 


1  It  la  the  custom  to  consider  the  nnluctlon  of  four  mapn  into  one  sheet  as  equivalent  to  the  engrav- 
ing of  four  atlas  sheets.  In  the  above  statement  of  totals  each  combined  map  has  been  counted  as 
four. 

Topographic  aila^i  sheets  corrected  during  the  fiscal  year  1899-1900, 


Name  of  sheet. 


State  or  Territory. 


Mother  Lode  Dist.  1 
Mother  Lode  Dist.  2 

Marshall 

Crater  Lake ^.. 

Marshall 

Poteau  Mountain.. 

Cucamonga 

Mount  Taylor 

Muskeget 

Cape  May 

Poughkeepeie 

New  London 

Downey 

Ontario  Beach 

Indian  Vallev 

Uvalde 

Charleston 

Spanish  Peaks 

Hempstead 

Texas  State 

Oyster  Bay 


California. 

Do. 
Missouri. 
Oregon. 
Arkansas. 

Do. 
California. 
New  Mexico. 
Massachusetts. 
New  Jersey. 
New  York. 
Connecticut. 
California. 
New  York. 
California. 
Texas. 

West  Virginia. 
Colorado. 
New  York. 
Texas. 
New  York. 


Name  of  sheet. 


Brooklyn 

Staten  Island 

Yosemite 

Kanawha  Falls... 

Pasadena 

Wilson 

Mavnardville 

Housatonic 

Cassville..., 

Utica 

Yellville 

Tacoma 

Laurel 

• 

Klamath 

Mount  Marcy 

Straffoni 

Colfax 

Tintic 

Denver,  East 

Denver,  West 

Norfolk 


state  or  Territory. 


New  York. 

Do. 
California. 
West  Virginia. 
California. 
New  York. 
Tennessee. 
Massachusetts. 
New  Jersey. 
New  York. 
Arkansas. 
Washington. 
Maryland. 
Oregon. 
New  York. 
Vermont. 
California. 
Utah. 
Colorado. 

Do. 
Virginia. 
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Topographic  aUas  sheets  corrected  during  fiscal  year  1899-1900 — C't'd. 


Xameof  sheet. 


State  or  Territory. 


Lexington  .. 
Harrisburg  . 
Kaaterskill  . 
Coxsackie... 

Beverly 

Winsted 

Rico 

Stamford  ... 
West  Point.. 
Washington. 
Philadelphia 
Huntington . 
Walsenburg. 

Bolton 

Tonawanda . 
Harlem 


Nebraska. 
Pennsylvania. 
New  York. 

Do. 
West  Virginia. 
Connecticut. 
Colorado. 
Connecticut. 
New  York. 
Dist.  Columbia. 
Pennsylvania. 
West  Virginia. 
Colorado. 
New  York. 

Do. 

Do. 


Name  of  skeet. 


State  or  Territory. 


Paterson 

Oelrichs 

Danville 

Equinox 

Santa  Monica 

Coos  Bay 

Coalgate 

Asburv  Park  . 
Blackstone... 

Elkton 

Seattle 

Shaniokin  ... 

Stamford 

Cohoes 

Rochester 

Roseburg 


New  Jersev. 

South  Dakota. 

Illinois. 

Vermont. 

California. 

Oregon. 

Indian  Territory. 

New  Jersev. 

Massachusetts. 

Maryland. 

Washington. 

Pennsylvania. 

» 

Connecticut. 
New  York. 

Do. 
Oregon. 


J 


RESUME  BY  STATES. 


Arkansas 3 

California 9 

Colorado 5 

Connet^ticut 4 

District  of  Columbia 1 

Illinois 1 

Indian  Territory 1 

Mary  land 2 

Massachusetts 3 

Missouri 1 

Nebraska 1 

New  Jersey 4 

New  Mexico 1 


New  York 17 

Oregon 4 

Pennsylvania 3 

South  Dakota 1 

Tennessee 1 

Texas 2 

Utah 1 

Vermont 2 

irgmia 1 

Washington 2 

West  Virginia 4 

Total 74 
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Topofjniphic  atUis  sheeU  printexl  and  th*>  nnirJ)t^r  of  copl^^H  delivered 

durhitj  the  fiscal  year  IS99-J900. 


Name  of  sheet. 


Copies. 


Salversville,  Kv 

Ellendale,  S.  Dak 

Danbury,  Conn 

Ishawooa,  Wyo 

Siinbury,  Pa 

Wilkeslwirre,  Pa 

Crandall,  Wyo 

Londonderry,  Vt 

Niagara,  N.  Y 

Poughkeepsie,  N.  Y , 

Cape  May,N.J 

Coxsackie,  N.  Y , 

Port  Orford,  Oreg 

Kaaterakill,  N.  Y 

Atoka,  Ind.T 

Whistle  Creek,  Nebr 

Clinton,  Iowa 

Patuxent,  Md 

Loup,  Nebr 

West  Point,  N.  Y 

Vineland,  X.  J 

Brookwood,  Ala 

W^illiamsbui^,  Ky 

Northampton,  Mass 

Freejwrt,  Me 

Middletown,  Conn 

Delaware  Water  Gap,  Pa. 

Hinton,W.Va 

St.  Paul,  Nebr 

P>Tamid  Peak,  Cal 

Lewisburg,  Va 

Pittstown,  Pa 

Bridgeton,  N.  J 

Coalgate,  Ind.  T 

Winchester,  Va 

Harvey  Lake,  Pa 

Franklin,  W.  Va , 

Disaster,  Nev 

Cranberry,  N.  C 


2, 097 
2,119 
2,117 
2,113 
2, 167 
2, 0<>5 
2,131 
2,122 
2,104 
2,129 
1,148 
2, 119 
2, 127 
2,109 
2,100 
2,078 
2,080 
2,076 
2,078 
2,096 
2,113 
2,058 

573 
2,084 
2,a56 
2,055 
2,002 

542 
2,017 
2,072 

600 
2,090 
2,127 
2,104 
2,104 
2,081 
2,100 
1,076 
2,090 


Name  of  sheet. 


Copies. 


l>i.Mgah,  N.C 

Wilmington,  Vt 

Rico,  Colo 

New  London,  Conn 

Indian  Valley,  Cal 

Winsted,  Conn 

Beverly,  Va 

Downev,  Cal 

Grantsville,  Md 

Franklin  Furnac-e,  N.  J. . . 

Rico  S{)ecial,  Colo 

Mother  Lode  Dist.  1,  Cal . 

Stamford,  Conn 

Mitchell,  S.  Dak 

Browns  Creek,  Nebr 

Dover,  Del 

Ontario  Beach,  N.  Y 

Alexandria,  S.  Dak 

Bemal,  N.  Mex 

Abingdon,  Va  .  - 

Great  Egg  Harbor,  N.  J  .. 

Muskeget,  Mass 

Stonington,  Conn 

Brandy  wine,  Md 

Sacketts  Harbor,  N.  Y 

Little  Egg  Harbor,  N.  J  . . 

Pulaski, N.Y 

Glens  Falls,  N.  Y 

Kent,R.I 

McCormick,  Ga 

Carson,  Nev 

Cape  Vincent,  N.Y 

Long  Beach,  N.  J 

Granby,  Conn 

North  Conway,  N.  H 

Redondo,  Cal 

Ithaca,  N.Y 

Granville,  Mass 

Kaibab,  Ariz 


2, 010 


2 
2 
2 

1 
2 
2 
2 
2 
o 

9 

A. 

2 

2 
2 

o 

**. 

2 
2 


2 

2 
2 

2 

2 
2 

2 

2 

o 

2 

1 
2 
2 

9 

Am 

2 

2 
2 
2 
1 


144 
074 
122 
088 
103 
052 
080 
076 
040 
090 
115 
117 
126 
053 
107 
Oil 
061 
090 
600 
097 
088 
076 
076 
049 
063 
090 
057 
085 
098 
152 
054 
124 
001 
098 
144 
073 
135 
119 
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Topographic  atlas  alieets  printed  ami  the  7iumher  of  copies  delivered 

during  thefoical  year  1899-1900 — Continued. 


Xain«  of  sheet. 


Gardner,  Me 

East  Cincinnati,  Ohio. 

Anthracite,  Colo 

Millersbiirg,  Pa 

Jasper,  Ala 

Bolton,X.Y 

Dennisville,  N.  J 

Greenwood  Lake,  N.  J 

Sidney,  Nebr 

Brooklyn,  N.  Y 

Paterson,  N.  J 

Westfield,  N.  Y 

Boston  Bav,  Mass 

Crested  Butte,  Colo... 

Bessemer,  Ala 

Helena  Special,  Mont. 

Shamokin,  Pa 

Las  Bolsas,  Cal 

Harrisburg,  Pa 

Tacoma,  Wash 

Mount  Taylor,  N.  Mex 
Albuquerque,  N.  Mex. 

Sacramento,  Cal 

Tully,N.Y 

Sawtooth,  Idaho 

Alturas,  Cal 

Christiansburg,  Va  ... 
Cumberland  Gap,  Ky  . 
Las  Cruces,  N.  Mex... 

Paradise,  Nev 

Cherry  Creek,  N.Y... 

Tonawanda,  N.  Y 

Wilmurt,  X.Y 

Raritan,  N.J 

Yosemite,  Cal .^^ . 

Peterboro,  N.  H 

High  wood.  111 

Sanborn,  Colo 

Oswego,  N.  Y 


Copies. 

2,048 

2,632 

611 

2.104 

2,096 

2,078 

2,136 

1,001 

2,094 

2,626 

2,619 

2,110 

1, 036 

601 

2,132 

2,022 

2,080 

2,095 

2,133 

2,105 

2,073 

576 

2,064 

2,114 

2,101 

1,104 

1,165 

1,093 

Name  of  sheet. 


612 
609 
2,128 
2,616 
2,111 
2,624 
2,510 
2,566 
2,609 
615 
2,626 


Lexington,  Nebr 

Dublin,  Va 

Crawford  Notch,  N.  H 

Gordonsville,  Va 

Glean,  N.Y 

Princeton,  N.  J 

San  Pedro,  Cal 

Yadkin ville,  N.C 

Red  Bluff,  Cal 

Springfield,  Mass 

Augusta,  Me 

Provincetown,  Mass 

Ironton,  Ohio 

West  Cincinnati,  Ohio  . . . 

Saluda,  N.C 

Laurel,  Md 

Doylestown,  Pa 

Cazenova,  N.Y 

Harlem,  N.  Y 

Strafford,  Vt 

Boston,  Mass 

Echo  Cliff,  Ariz 

Indian  Lake,  N.  Y 

Staten  Island,  N.Y 

Albany,  Kans 

Sebago,  Me 

Framingham,  Mass 

Evanston,  111 , 

Holbrook,  Ariz 

Klamath,  Oregon 

Hempstead,  N.  Y 

Poteau  Mount,  Ark 

Roseburg,  Oregon 

Silver  Creek,  N.  Y 

Springville,  Ala 

Norway,  Me 

Salamanca,  N.Y 

Spearfish,  S.  D 

Big  Springs,  Colo 


CJopies. 

2,116 

582 
2,053 
2, 089 
2,000 
2,090 
2,122 
2,129 

616 
2,135 
2,090 
2,087 
2,584 
2,609 

630 
2,133 
2,130 
2,122 
3,181 
2,100 
1,125 

573 
2,116 
2,566 

569 
2,051 
1,110 
2,113 

593 
1,068 
2,130 
2,108 
2,067 
2,062 

595 
2,598 
2,120 
2,540 

583 


\ 
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Topoijraphlc  atlas  sheeU  printed  and  the  nnmher  of  copies  delivered 

during  thejiscal  year  1899-1900— Coutinned. 


Name  of  MhtH't. 


Copies. 


Name  of  sheet. 


Copies. 


Cucamonpa,  Cal 2,060 

Fort  Defiance,  Ariz 1 ,  070 

Norwich,  Conn 2, 118 

Canajoharie,  N.  Y 2, 102 

Oswego  Spetnal,  N.  Y 2, 627 

San  Luis,  Cal 2,066 

Passaic,  N.J ,  2,547 


Sheffield,  Mass 

Remsen,  N.  Y 

Hazanl,  Ky 

Engineer  Mountain,  Colo. . 
Las  Animas,  ('olo 


2,564 
2, 567 
2,  073 
2, 573 
610 


Total 317,482 


GeolfMjie  folios  completed  and  delivered  duriiig  thejiscal  year  1899-1900, 


Name  of  folio. 


51.  Big  Trees,  Cal 

52.  Absaroka,  W vo 

53.  Standingstone,  Tenn.. 

54.  Tacoma,  Wash 

55.  Fort  Benton,  Mont .,. 

56.  Little  Belt  Mt.,  Mont. 


Copies. 

Name  (»f  folio. 

(U)pie.H. 

4,991 
5,092 
5,081 
5,022 
5,006 
5,029 

57.  Telluride,  Colo 

5,  027 
5,100 
5,100 
5, 100 
5, 191 

1 
58.  Elmoro,  Colo 

59.  Bristol,  Tenn 

62.  Menominee,  Mich 

Topographic  No.  2 

Total 

55,  739 

Geologic  folios  in  hand  June  30^  1900, 


Name  of  folio. 

State  or  Territory. 

Name  of  folio. 

state  or  Territory. 

Bristol 

1  Tennessee. 

• 
La  Plata 

Colorado. 

Monterey 

• 

\  irginia. 

Tintic 

Utah. 

Colfax 

California.              \ 

Mother  Lode  Dist . . 

California. 

Washington 

Dist.  of  Columbia. 

Uvalde 

Texas. 

Huntington 

West  \  irginia. 

Walsenburg 

Colorado. 

Maynardville 

•  Tennessee. 

1 

Charleston 

West  Virginia. 

Spanish  Peaks 

Colorado. 

Housatonic 

Massachusetts. 

Total,  14. 
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Miscellaneous  maps^  pamphlets^  circulars^  etc.,  printed  and  delivered  during  the  fiscal  year 

1899-1900. 

Copie«». 

Texas  State  map 3, 220 

Seattle  forestry  map 5, 332 

Tacoma  forestry  map 5, 160 

Connecticut  map  (2  sheets) 2,  111 

United  States  oil  and  gas  map 3, 210 

Adirondack  forestry  map 1,  259 

United  States  base,  contour,  and  relief  maps 7, 692 

Alaska  pamphlets 20, 000 

Map  circulars 28, 969 

Circular  letters 2, 919 

Photolithographs  on  map  paper 8, 608 

Photolithographs  on  drawing  paper 243 

Photolithographb  on  celluloid 58 

Card  blanks 2,080 

Signal  flags 1,000 

Ruled  jackets 200 

Total 92,061 

Totals  derived  from  the  foregoing  tables. 

Engraving  of  atlas  sheets: 

Sheets  finished 101 

Sheets  partly  finished 19 

Sheets  corrected 74 

Sheets  printed .* 169 

Engraving  of  folios: 

Folios  in  hand 15 

Folios  completed 11 

Delivered:  Copies. 

Atlas  sheets 317, 482 

Geologic  folios 55,  739 

Miscellaneous 92, 061 

Grand  total,  all  material  delivered 465, 282 

ADMINISTRATIVE  BRANCH. 
Division  of  Documents,  Correspondence,  and  Records. 

This  division  was  continued  in  general  charge  of  the  chief 
clerk,  Col.  H.  C.  Rizer,  the  custody  and  distribution  of  the 
documents  and  stationery  being  under  the  immediate  charge 
of  Dr.  W.  D.  Wirt,  and  the  files  and  records  of  correspondence 
and  appointments  in  charge  of  Dr.  W.  F.  Morsell. 

DOCUMENTS  AND  STATIONERY. 

The  work  of  this  section  has  increased  during  the  last  year, 
owing  to  the  growth  in  publication  and  in  the  activities  of  the 
Survey  generally,  but  Dr.  Wirt  and  his  assistants  have  per- 
formed it  in  a  most  satisfactory  manner 
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During  the  year  195,091  volumes,  30,624  geologic  folios, 
and  342,645  topographic  maps  were  sent  out,  including  those 
distributed  under  special  Congressional  enactments;  total, 
568.360.  The  postal  authorities  handled  this  large  amount  of 
material  promptly  and  without  the  loss  of  any  important 
parcel. 

The  publications  received  were:  Nineteenth  Annual  Report, 
Parts  II,  III,  and  V,  and  separates  from  same;  Twentieth 
Annual  Report,  Parts  I,  III,  IV,  VI,  and  VI  Continued,  and 
separates  from  same;  separate  on  Precious  Stones,  from  the 
Twenty-first  Annual  Report;  Bulletins  157  to  163,  inclusive; 
Monographs  XXXII  (Part  II),  XXXIII,  XXXIV,  XXXVI, 
XXXVII,  and  XXXVIII;  Water-Supply  and  Irrigation 
Papers  27  to  33,  inclusive;  Geologic  folios  51  to  58,  inclu- 
sive; Topographic  Folio  No.  2,  and  176  separate  maps,  includ- 
ing reissues,  a  total  of  342,374  sheets. 

The  proceeds  from  the  sale  of  publications  amounted  to 
86,318.94,  of  which  83,861.14  was  received  for  maps. 

During  the  year  493  requisitions  for  stationery  and  supplies 
were  made  upon  the  Department,  and  3,408  office  requisitions 
were  filled.  Letters  relating  to  documents,  stationery,  etc.,  to 
the  number  of  43,830  w^ere  received,  and  57,039  were  sent  out. 
The  registered  packages  mailed  numbered  20,212. 

CORRESPONDENCE   AND   RECORDS. 

The  register  of  letters  of  a  general  cliaracter  received  shows 
that  4,800  communications  were  briefed,  recorded,  and  appro- 
priately referred  for  action,  and  ultimately  placed  on  file  when 
no  longer  required  for  answer  or  other  use.  The  record  of 
letters  sent  aggregates  4,600  typewritten  pages. 

The  work  of  this  section  also  includes  all  records  pertaining 
to  appointments,  attendance,  and  leaves  of  absence,  the  care 
and  custody  of  the  lantern-slide  collection,  and  the  preparation 
of  quarterly  reports  to  the  Department. 

The  appointment  records  show  changes  to  have  occurred 
during  the  year  as  follows:  Appointments,  by  the  Secretary  of 
the  Interior  (including  promotions  and  reappointments  as  well 
as  original  appointments),  248.  Of  this  number  87  were  pro- 
motions, 81  were  original  appointments,  and  the  others  were 
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renewals,  changes  of  desig^nation,  etc.  A  large  proportion  of 
the  appointments  were  of  the  emergency  class — thirty  to  sixty 
days.  The  separations  from  the  service  numbered  35,  as 
follows:  Death,  1;  dropped  or  services  dispensed  with,  11; 
transfers  to  other  bureaus,  7;  resignations,  16. 

The  changes  of  all  kinds  occurring  during  the  year  will  thus 
be  seen  to  aggregate  283,  as  against  188  in  1898-99,  and  147 
in  1897-98. 

Division  of  Disbursements  and  Accounts. 

This  division  remained  in  charge  of  Mr.  John  D.  McChesney, 
chief  disbursing  clerk,  throughout  the  year.  The  high  degree 
of  efficiency  which  has  characterized  this  branch  of  the  office 
during  two  decades  was  maintained.  A  summarized  state- 
ment of  disbursements  follows,  and  a  detailed  statement  is 
preserved  in  the  office. 

FINANCIAL   STATEMENT. 

Analysis  of  disbursements. 

Opposite  the  following  heads  appear  the  total  expenditures  under  the  various 
appropriations: 

1 .  Salaries,  office  of  Geological  Sur\'ey $30, 989. 29 

2.  Salaries  of  scientific  assistants 29, 492. 01 

3.  Skilled  laborers  and  various  temporary  employees 12, 996. 89 

4.  Topography 237,131.17 

5.  Geology 103,190.24 

6.  Paleontology ..'. 8,543.25 

7.  Chemical  and  physical  researches 6, 417. 57 

8.  Preparation  of  illustrations 12, 814. 52 

9.  Mineral  resources  of  the  United  States 29, 503. 15 

10.  Books  for  library,  etc 1,623.70 

11.  Gauging  streams,  etc 56, 308.  73 

12.  Rent  of  office  rooms,  Washington,  D.  C 6, 199. 80 

13.  Coal  and  gold  resources  of  Alaska 24, 012. 87 

14.  Engraving  and  printing  geological  maps  of  the  United  States 60,  273. 00 

15.  Irrigation  investigations,  Gila  River  and  Queens  Creek,  Arizona 7, 615. 42 

16.  Surveying  forest  reserves 127, 690.  72 

17.  Maps  of  Alaska,  Geological  Survey 481. 25 

18.  Locating  the  ninety-eighth  meridian 6,  312. 58 

Total 760,596.16 
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THE   LIBRARY. 

The  library  of  the  Survey  was  continued  under  the  charge 
of  Mr.  Charles  C.  Darwin,  assisted  by  Miss  Julia  L.  McCoi'd, 
Miss  M.  E.  Latimer,  and  Mr.  Thomas  K.  Gallaher. 

The  following  tabulated  stxitement  shows  the  contents  of  the 
library  June  30,  1900: 

CONTENTS  OF  THE  LIBRARY  JUNE  30,  1900. 

BOOKS. 

On  hand  June  30,  1899: 

Received  by  exchange 31, 895 

Received  by  purchase 12, 150 

44, 045 

Receivetl  during  the  past  year: 

By  exchange 1, 419 

By  purchase 666 

1,985 

46,030 

PAMPHLETS. 

On  hand  June  30,  1899: 

Received  by  exchange 57, 879 

Received  by  purchase 14, 31 1 

72,190 

Received  during  the  i)ast  year: 

By  exchange 2, 400 

By  purchase 137 


2,537 

74,727 


MAPS. 


Geologic  and  topographic  maps: 

On  hand  June  30,  1899 28, 135 

Received  during  the  vear 800 

28,935 

149, 692 


OBITUARY/ 


OTHXIEIi  CHARL.EJS  >IARSH. 

Otliniel  Charles  Marsh  was  bom  at  Lockport,  New  York,  on 
October  29, 1831.  He  was  the  son  of  Caleb  and  Mary  Peabody 
Marsh,  of  Danvers,  Massachusetts,  a  (juaint  colonial  settlement 
not  far  from  Salem,  of  which  it  in  early  times  formed  a  part. 
The  mother  of  Othniel  Marsh  was  a  sister  of# George  Peabody, 
the  London  banker  and  eminent  philanthropist,  whose  remains 
lie  buried  in  his  native  town.  They  were  brought  from  Eng- 
land in  a  British  war  shi})  and  deposited  in  their  present  resting 
place  in  1869.  The  name  of  the  town  was  changed  from  Dan- 
vers to  Peabody  in  his  honor. 

During  his  earlv  bovhood  Mai'sh  attended  the  schools  of 
Lockport  and  later  the  Wilson  Collegiate  Institute,  of  Wilson, 
New  York.  He  entered  Phillips  Academy,  at  Andover,  in 
1851,  where  he  pursued  the  usual  classical  and  mathematical 
studies  preparatory  for  college,  and  was  graduated  in  1856  at 
the  head  of  his  class.  From  the  preparatory  academy  he  went 
to  Y^ale  College,  where  he  followed  the  prescribed  classical 
course  and  was  graduated  in  1860.  At  that  time  the  elective 
system  of  undergraduate  courses,  as  it  is  now  develo])ed  at  Yale, 
was  almost  unknown,  and  Marsh  had  but  little  opportunity,  so 
fiilly  was  his  time  occupied,  to  caiTy  out  any  line  of  study 
other  than  that  afforded  by  the  regular  college  curriculum, 
which  embraced  elementary  instruction  in  chemistry,  mineral- 
ogy, and  physics.  These  early  collegiate  studies  aroused  in 
him  an  enthusiasm  for  science,  which  in  great  measure  deter- 
mined his  future  ])rofessional  career.  From  that  time  forward 
he  devoted  himself  with  untiring  persistency  to  scientific  pur- 
suits, giving  his  energies  to  chemistry,  mineralogy,  and  geology. 

^  Prepared  bv  Mr.  Arnold  Hague. 
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Immediately  upon  the  close  of  his  college  course  he  became 
a  post-graduate  student  of  the  university  and  enrolled  himself 
as  a  student  in  the  Sheffield  Scientific  School.  The  autumn 
of  1860  found  him  hard  at  work  in  the  chemical  laboratory, 
devoting  his  time  to  mineral  analyses  and  determinative  min- 
eralogy and  laying  broad  the  foundation  of  his  future  career 
as  a  paleontologist.  His  entrance  into  the  scientific  department 
occurred  at  a  most  auspicious  time,  coinciding  with  the  opening 
of  North  Sheffield  Hall,  with  its  laboratories  and  lecture 
courses,  which  offered  to  the  followers  of  natural  science  at 
Yale  opportunities  far  better  and  on  broader  lines  than  had 
before  been  enjoyed.  At  this  time  the  number  of  special 
students  of  science  was  small,  but  their  enthusiasm  was  awak- 
ened and  they  constantly  associated  on  the  common  ground  of 
kindred  pursuits.  Throughout  these  years  Marsh  probably 
talked  more  freely  to  fellow  students  about  his  boyhood  days 
than  he  was  wont  thus  to  talk  in  later  years.  He  early  evinced 
traits  and  habits  which  became  dominant  characteristics  through- 
out a  long  life.  Shooting  and  fishing,  pastimes  of  boyhood, 
became  his  recreations.  The  sportsman  spirit,  developed  in 
youth,  remained  strong  throughout  the  long  period  of  explora- 
tion in  the  Rocky  Mountains,  and  big-game  hunting  was  to 
him  one  of  the  keenest  delights  of  life. 

In  the  same  way  the  spirit  of  the  collector  was  shown  in 
school-boy  days  in  a  still  more  marked  manner.  Fossils,  min- 
erals— in  fact,  all  natural  curiosities — were  gathered  by  him 
with  intense  eagerness,  and  early  in  life  his  collections  were  con- 
sidered large  and  valuable.  During  his  academic  years  at  And- 
over,  and  later  at  Yale,  the  summers  were  employed  in  making 
extensive  collecting  trips  throughout  New  England,  his  jour- 
neys being  extended  as  far  eastward  as  Nova  Scotia.  In  these 
years  he  made  no  fewer  than  five  journeys  to  Nova  Scotia, 
carefully  exploring  the  larger  part  of  the  island.  On  one  of 
the  first  of  these  excursions  he  was  so  fortunate  as  to  discover 
in  the  coal  formations  at  the  well-known  locality  of  South  Jog- 
gins  a  fossil  vertebrate,  which  he  subsequently  described  as 
Eosaurus  arcadiamis^  in  a  paper  published  in  the  American 
Journal  of  Science  in  1862   while  he  was  yet  a  student  in 
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the  scientific  school.  Previous  to  the  apj)earance  of  this  paper 
he  published  in  the  same  journal  an  account  of  the  gold  of 
Nova  Scotia.  In  1863,  shortly  after  leaving  the  Sheffield  lab- 
oratories, he  published  a  catalogue  of  mineral  localities  in  New 
Brunswick,  Nova  Scotia,  and  Newfoundland,  a  paper  on  which 
he  bestowed  considerable  care  and  thought,  and  in  the  prepa- 
ration of  which  he  had  found  much  j)leasure.  Even  in  those 
early  days  his  mind  turned  to  explorations  and  scientific  sur- 
veys, and  in  the  light  of  his  subsequent  career  a  passage  in 
his  article  on  the  Nova  Scotia  gold  fields  becomes  interesting. 
He  wrote: 

A  public  geological  survey  of  Nova  Scotia  is  much  needed,  and  a 
considerable  part  of  it  could  be  made  with  comparatively  little  laboi', 
as  in  some  parts  of  the  province  the  formations  are  so  interesting  that 
they  early  attracted  the  attention  of  scientific  men,  and  have  been  care- 
fully studied.  The  districts,  however,  in  which  gold  has  been  discov- 
ered, and  in  which  it  is  likelv  to  be  found,  have  been  onlv  casuallv 
examined,  and  a  svstematic  sur\'ev  would  make  known  their  real  value 
and  prevent  the  recent  discoveries  from  proving  a  misfortune  b}' 
impairing  more  important  branches  of  industry. 

Two  years  of  j)Ost-graduate  life  were  passed  at  Yale,  and 
during  this  period  the  foundations  of  his  scientific  career  were 
laid.  The  freipient  journeys  and  excursions  undertaken  dur- 
ing these  and  previous  years  in  all  probability  exerted  a  far- 
reaching  influence  in  preparing  him  for  the  more  difficult  and 
arduous  explorations  among  the  Mesozoic  and  Tertiary  forma- 
tions of  the  Rocky  Mountains. 

After  leaving  the  Sheffield  School  he  passed  three  years 
in  Europe,  where  he  divided  his  time  among  the  universities 
of  Berlin,  Heidelberg,  and  Breslau,  studying  under  the  guid- 
ance of  many  of  th*^  leading  scientific  men  of  the  time.  In 
Europe,  as  at  home,  he  devoted  liis  vacations  to  travel,  visiting 
the  most  celebrated  localities  or  studying  glacial  phenomena 
among  the  classic  Alpine  fields  of  Switzerland.  While  still  a 
student  in  Germany  he  published  one  or  two  papers  of  geolog- 
ical interest,  one  of  them  being  a  notice  of  a  new  fossil  annelid 
from  the  lithographic  slates  of  Solenhofen,  and  the  second  on 
a  new  genus  of  Jurassic  annelids. 
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Shortly  after  liis  return  to  America,  in  1866,  he  was  made 
professor  of  paleontology  in  Yale  College,  a  position  he  held 
until  his  death.  About  this  time,  and  mainly  through  the 
influence  of  Professor  Marsh,  his  uncle,  George  Peabody,  of 
London,  ])resented  to  Yale  a  fund  of  8150,000,  with  which  to 
conuTience  the  erection  of  a  science  museum.  It  will  be  known 
as  the  Peabody  Museum.  Professor  Marsh  was  named  curator 
of  geology,  and  nmcli  time  and  energy  were  now  given  to  the 
construction  of  the  ])resent  right  wing  of  the  museum  and  at 
the  same  time  to  seeing  that  it  was  adapted  in  ev^ery  detail  to 
its  purposes.  One  of  the  objects  of  Professor  Marsh's  life,  and 
a  subject  upon  which  he  frequently  conversed  in  later  yeai's, 
was  the  erection  of  the  central  portion  of  the  museum  as  origi- 
nally intended. 

The  first  of  the  memorable  excursions  of  Professor  Marsh 
to  the  far  West  was  undertaken  in  1868.  It  followed  the  route 
of  the  Union  Pacific  Railroad  across  Nebraska  and  central 
Wyoming.  This  journey,  although  not  specially  fruitful  in 
material  gathered,  led  the  way  to  future  marvelous  explorations 
among  the  so-called  Tertiary  basins  of  the  Rocky  Mountains. 
In  the  following  year  he  did  not  reenter  the  field,  owing  to 
Indian  warfare  in  the  regions  he  had  })lanned  to  explore.  The 
summer  of  1870  found  him  hard  at  work  with  renewed  zeal. 
In  the  meantime  he  had  bestowed  careful  thought  on  the  prob- 
lems of  AVestem  exploration,  and  he  organized  and  equipped 
a  large  party  for  arduous  duties  over  a  wide  field.  In  this 
party  were  twelve  or  more  well-selected  young  and  energetic 
students  from  Yale,  many  of  whom  have  since  won  distinction 
in  other  fields  of  human  activity — in  science,  in  literature,  on 
the  bench,  in  the  halls  of  Congress,  and  in  industrial  pursuits. 
They  were  an  earnest  set  of  fellows,  who  threw  tliemselves 
into  their  work  with  great  zeal.  Military  esc^orts  were  furnished 
by  the  Government  from  the  nearest  army  posts  as  they  were 
needed,  which  in  many  ways  rendered  efficient  aid.  The  party 
started,  well  provided  with  everything  needful,  from  Fort 
McPherson,  Nebraska,  accompanied  by  an  escort  from  the 
Fifth  Cavalry  and  several  Indian  scouts.  They  first  searched 
the  Pliocene  formations  along  the  valley  of  Loup  Fork,  col- 


BIOGBAPHIC    8KECTH   OF   OTHNIEL   CHABLES   MAB8H.  198 

lecting  largely  from  its  varied  fauna.  A  second  excursion 
started  from  Cheyenne  to  explore  the  Miocene  beds  of  north- 
em  Colorado  exposed  in  the  bold  bluffs  south  of  the  Union 
Pacific  Railroad  and  at  a  number  of  localities  along  the  North 
Platte  Valley,  thence  back  to  Cheyenne.  A  third  party,  which 
made  the  most  important  trip  of  the  year,  fitted  out  at  the  his- 
torical old  army  post,  Fort  Bridger,  and  examined  the  well- 
known  Eocene  formations  of  the  Bridger  Basin,  thence  fol- 
lowed southward  along  Green  River  to  the  mouth  of  White 
River,  where  they  collected  with  great  success  from  the  Ter- 
tiary deposits  of  that  now  famous  region.  Professor  Marsh 
was  able  to  show,  from  the  fossils,  that  it  belonged  to  the 
Upper  Eocene,  and  named  it  the  Uinta  Basin.  From  here  the 
party  returned  to  Fort  Bridger,  over  the  mountains.  Cali- 
fornia, the  next  objective  point,  was  reached  by  rail  early  in 
November,  the  Pliocene  deposits  on  the  west  side  of  the  Cor- 
dillera being  studied  for  comparative  purposes.  On  their 
return  East  the  party  lingered  long  in  Kansas,  gathering  large 
stores  of  valuable  material  from  the  Cretaceous  deposits  since 
noted  for  their  rare  types  of  fossils — ^birds  with  teeth  and  rep- 
tiles without  them.  Winter  overtook  the  party  before  they 
reached  home,  but  meanwhile  they  had  traversed  the  continent 
between  the  plains  of  Nebraska  and  the  Pacific  Ocean. 

For  several  successive  years  similar  expeditions  set  out  from 
Yale  and  returned  with  rare  and  varied  forms  of  fossil  verte- 
brates. The  summers  of  1871, 1872,  and  1873  found  Professor 
Marsh  not  only  still  searching  old  haunts  and  bringing  to  light 
a  marvelous  amount  of  fresh  material,  but  each  year  reacliing 
out  for  new  fields  of  exploration. 

The  first  year  of  Marsh's  expedition  was  a  most  propitious 
time  for  the  beginning  of  his  field  researches.  The  pioneer 
transcontinental  railway  had  spanned  the  continent  the  previ- 
ous year.  Public  attention  was  largely  directed  toward  the 
Rocky  Mountainsi  and  everywhere  an  intense  interest  was  felt 
in  the  development  of  the  country  opened  by  the  railway.  The 
National  Government  was  taking  an  enlightened  part  in  this 
development,  and  liberal  appropriations  were  annually  made 
by  Congress  for  geological  explorations.     The  same  year  the 
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railway  opened,  Major  Powell  made  his  famous  exploration  of 
the  Canyon  of  the  Colorado,  starting  from  Green  River  City, 
on  the  Union  Pacific  Railroad;  Gilbert  was  at  work  on  the 
Colorado  Plateau;  and  the  Geological  Exploration  of  the 
Fortieth  Parallel  had  worked  east  from  the  Sierra  Nevada, 
across  the  Great  Basin  ranges  of  Nevada  and  Utah  and  over 
the  Wasatch  to  the  borders  of  the  Tertiary  basins  beyond. 
Still  working  eastward,  the  latter  organization  spent  the  sum- 
mers of  1871  and  1872  in  the  Rocky  Mountains  and  along  the 
base  of  the  Front  Range,  studying  the  geological  distribution, 
geological  structure,  and  sediments  of  the  Tertiary  basins. 
Many  were  the  discussions  and  conferences  held  between  the 
geologists  of  this  expedition  and  Professor  Marsh  as  to  the  true 
geological  position  and  significance  of  these  remarkable  areas. 
In  succeeding  years  Professor  Marsh  fitted  out  similar  parties, 
organized  on  the  plan  of  the  earUer  ones,  although  modified  by 
circumstances  and  the  new  problems  which  presented  them- 
selves each  season.  Later  similar  parties  were  sent  out  from 
other  institutions  of  learning,  modeled  upon  the  Yale  expedi- 
tion of  1870. 

For  fourteen  yeai's,  from  the  time  of  his  early  expedition 
into  western  Kansas,  the  heavy  expenses  of  these  explorations 
were  borne  mainly  by  Professor  Marsh  himself.  From  the 
railway  companies  he  frequently  received  passage  for  himself 
and  parties,  and  most  advantageous  terms  for  transporting  his 
collections,  and  oftentimes  his  assistants  paid  their  own  per- 
sonal expenses,  but  the  great  burden  of  expenditure  was  met 
from  his  private  resources. 

During  the  winters  of  1878  and  1879  the  Congress  of  the 
United  States  enacted  a  law  abolishing  all  the  then  existing 
scientific  explorations  and  surveys  of  the  Rocky  Mountain 
region,  conducted  under  different  auspices,  and  in  their  stead 
organized  the  present  United  States  Geological  Survey  as  a 
bureau  of  the  Department  of  the  Interior.  This  action  was 
taken  only  after  a  prolonged  discussion  of  the  subject.  Con- 
gress, acting  conservatively,  referred  the  matter  to  the  National 
Academy  of  Sciences,  which  body,  through  a  committee,  after 
careful  consideration  of  the  matter,  reported  in  favor  of  the 
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legislation  finally  adopted.  The  wisdom  of  this  action  on  the 
part  of  Congress  and  of  the  Academy  has  long  been  recognized, 
and  in  shaping  this  policy  Professor  Marsh,  who  was  a  mem- 
ber of  the  committee,  performed  a  most  creditable  part. 

On  July  1,  1882,  Professor  Marsh  received  the  appointment 
of  Vertebrate  Paleontologist  on  the  United  States  Geological 
Survey,  and  in  the  service  of  the  National  Government  he 
continued  systematic  investigations  for  ten  years  under  favor- 
able conditions  and  with  trained  assistants,  frequently  having 
several  collecting  parties  at  work  at  the  same  time.  His  col- 
lections increased  so  rapidly,  not  only  in  quantity  but  in  impor- 
tance to  paleontological  science,  that  he  became  overwhelmed 
with  a  mass  of  material  awaiting  investigation.  In  1892, 
therefore,  he  was  forced  to  abandon  field  work  and  to  devote 
himself  to  the  preparation  of  the  results  of  his  active  labors. 
He  retained  his  position  as  Vertebrate  Paleontologist  on  the 
Survey  until  the  close  of  his  life.  His  constantly  increasing 
duties  in  the  Peabody  Museum  became  so  onerous  and  absorb- 
ing that  he  was  obliged  to  give  much  of  his  time  to  their  con- 
sideration. 

In  1886,  at  the  solicitation  of  the  Secretary  of  the  Smith- 
sonian Institution,  Marsh  accepted  the  position  of  Honorary 
Curator  of  Vertebrate  Paleontology  in  the  National  Museum, 
with  the  purpose  of  building  up  that  department  and  placing 
on  permanent  exhibition  a  portion  of  the  material  already  on 
hand.  In  pursuance  of  this  plan  he  had  deposited  in  the 
Museum  from  time  to  time  what  would  under  ordinary  circum- 
stances be  considered  large  collections  of  vertebrates.  This 
position  of  curator  he  held  until  his  death. 

The  first  paper  published  by  Professor  Marsh  relating  to 
the  Tertiary  fossils  of  the  far  West  appeared  as  a  short 
notice  in  the  American  Journal  of  Science  in  1868  on  a  new 
and  diminutive  species  of  fossil  horse  from  Nebraska.  Beyond 
this  almost  nothing  was  published  prior  to  1871  bearing  upon 
his  explorations,  althougli  several  articles  upon  paleontological 
subjects  appeared  from  his  pen,  indicating  activity  along  many 
lines  of  research.  In  this  year  he  published  a  number  of 
papers  bearing  directly  upon  his  special  field  of  research,  the 
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first  fruits  of  investigations  in  the  workroom  upon  the  fossil 
material  in  the  Peabody  Museum.  Some  of  these  were  descrip- 
tive articles  of  importance.  Others  were  mere  announcements 
of  discoveries  with  promises  of  future  results.  One  paper  of 
interest  contained  descriptions  of  some  pew  fossil  serpents  from 
the  Tertiary  deposits  of  Wyoming,  and  it  was  quickly  followed 
by  an  account  of  a  new  and  gigantic  species,  of  pterodactyl, 
the  first  recognized  on  the  American  continent.  This  latter 
announcement  was  followed  the  next  year  by  additional 
descriptions  of  new  species  and  such  facts  as  rendered  the 
existence  of  this  reptilian  group  a  matter  of  the  highest  geo- 
logical significance.  Another  paper  presented  the  first  careful 
description  of  Hesperornis  regalis.  The  same  year  brought 
numerous  announcements  of  preliminary  descriptions  of  new 
species  of  mammals,  birds,  and  reptiles,  many  of  them  from 
the  Bridger  Eocene,  his  first  field  of  exploration  in  Wyoming. 
Each  succeeding  year  furnished  a  long  list  of  communications, 
either  reporting  new  discoveries  or  giving  further  descriptions 
of  forms  already  announced.  Most  of  them  were  preliminary 
descriptions,  oftentimes  fragmentary  and  insuflicient  for  pur- 
poses of  comparison,  but  all  contributing  something  from  the 
vast  storehouse  of  his  collections.  A  list  of  his  publications 
would  number  nearly  300  papers  scattered  throughout  various 
scientific  journals,  but  by  far  the  greater  portion  of  them  were 
first  printed  in  the  American  Journal  of  Science,  to  which  he 
was  a  regular  contributor  and  of  which  he  served  for  years  as  an 
assistant  editor.  From  the  date  of  his  first  publication  to  the 
year  of  his  death,  a  period  covering  thirty-eight  years,  he  never 
allowed  a  single  year  to  pass  without  enriching  scientific  litera- 
ture by  at  least  one  communication.  It  would  be  impossible 
within  the  scope  of  this  brief  notice  to  enumerate  even  the  more 
important  contributions  and  discoveries  made  by  Professor 
Marsh.  In  order  to  form  an  adequate  idea  of  the  work  he 
accomplished,  the  reader  should  refer  to  his  published  bibli- 
ography and  catalogue  of  species  described.  Here  only  bare 
mention  can  be  made  of  a  few  of  the  more  wonderful  and  inter- 
esting which  bear  upon  geology  and  paleontology 

In  1873  his  time  was  mainly  absorbed  in  investigating  the 
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huge  Eocene  mammals  belonging  to  his  new  order  Dinocerata. 
Nevertheless,  he  found  opportunity  to  announce  the  discovery 
of  a  new  species  of  birds  with  teeth  and  to  establish  his  sub- 
class Odontomithes,  the  remarkable  link  between  birds  and 
reptiles.  In  the  spring  of  1874  appeared  several  papers  on  the 
fossil  horse  in  America ;  these  presented  an  array  of  facts  which 
established  beyond  all  question  the  Tertiary  ancestry  of  the 
horse  in  this  country,  dating  back  to  early  Eocene  time.  In 
rapid  succession  came  a  series  of  papers  of  the  highest  signifi- 
cance to  science,  defining  the  Brontotheriidae,  Telodontia,  and 
Coiy^phodontia,  not  to  mention  descriptions  of  genera  and  species 
of  less  importance  in  the  realm  of  reptiles,  birds,  and  mammals. 
After  careful  preparation  by  the  slow  and  tedious  processes  of 
restoration,  Professor  Marsh  made  public  in  1877  what  proved 
to  be  the  first  of  an  extended  series  of  communications  upon  the 
characters  of  that  marvelous  reptilian  group,  the  Dinosauria. 
From  that  time  forward  he  seemed  to  be  adding  continuously 
to  our  knowledge  of  these  monster  animals,  and  even  as  late 
as  the  year  of  his  death  he  prepared  an  article  for  the  Ameri- 
can Journal  of  Science,  entitled  Footprints  of  Jurassic  Dino- 
saurs. Closely  associated  with  his  researches  upon  the  dino- 
saurs came  numerous  papers  upon  the  Jurassic  mammals  of 
Wyoming,  of  which  he  had  a  very  complete  collection  and  a 
comprehensive  knowledge  of  the  material  in  hand. 

The  first  completed  monograph  ready  for  the  press  was  pub- 
lished under  the  auspices  of  the  Geological  Exploration  of  the 
Fortieth  Parallel,  from  an  appropriation  set  aside  for  that  pur- 
pose. It  forms  the  seventh  and  final  volume  of  the  report  of 
the  expedition.  The  preface  to  the  volume  bears  the  signature 
of  Professor  Marsh  and  the  date  of  June  16, 1880,  and  it  was 
transmitted  to  the  Chief  of  Engineers  by  Mr.  Clarence  King, 
in  charge  of  the  exploration,  July  3,  1880.  The  volume  is 
confined  strictly  to  Marsh's  researches  upon  fossil  birds,  and  is 
mainly  a  description  of  the  specimens  discovered  by  himself 
The  title  reads:  Odontomithes;  a  Monograph  on  the  Extinct 
Toothed  Birds  of  North  America:  Washington,  1880.  It  is 
accompanied  by  34  plates  and  40  woodcuts.  Plate  20  repre- 
sents the   restoration  of  the   now  famous   fossil   Hesperornis 
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regcUiSj  one-half  natural  size.  The  original  skeleton  stands  in 
Yale  College  Museum.  The  second  monograph  embodying 
results  of  his  explorations  was  also  issued  by  the  General  Gov- 
ernment, appearing  as  Monograph  X  of  the  United  States 
Geological  Survey  publications.  The  title  reads:  Dinocerata; 
an  Extinct  Order  of  Gigantic  Mammals:  Washington,  1884. 
It  is  illustrated  by  30  large  plates,  executed  with  artistic 
skill  and  under  the  author's  immediate  supervision.  The 
volume  brings  together  in  a  comprehensive  manner  a  complete 
record  of  a  peculiar  order  of  huge  mammals  inhabiting  a  single 
Eocene  lake  basin  of  Wyoming.  No  specimens  of  this  order 
are  known  from  any  other  part  of  America,  Europe,  or  Asia. 
In  the  Sixteenth  Annual  Report  of  the  United  States  Geolog- 
ical Survey,  Part  I,  there  appears  as  one  of  the  accompany- 
ing papers  an  elaborate  article  from  the  pen  of  Professor  Marsh 
on  the  Dinosaurs  of  North  America,  illustrated  by  85  plates. 
It  is  not  presented  as  a  finished  monogi'aph,  but  gives  the 
results  of  his  studies  on  the  dinosauriau  reptiles.  His  plan  of 
final  publication  embraced  several  monographs,  the  illustrations 
employed  in  this  abstract  being  primarily  intended  for  the 
more  extended  works.  In  this  paper  he  pays  but  little  atten- 
tion to  the  discussion  of  classification,  but  deals  almost  exclu- 
sively with  description.  He  had  worked  long  and  zealously 
over  this  material,  and  the  paper  throws  much  light  upon  the 
vast  size  and  completeness  of  his  collections. 

Still  another  important  contribution  from  Professor  Marsh, 
published  by  the  Geological  Survey,  appears  as  a  chapter  in 
Monograph  XXVII,  Geology  of  the  Denver  Basin.  In  this 
chapter  he  describes  the  invertebrate  fossils  characteristic  of  the 
Jura,  Cretaceous,  Miocene,  and  Pliocene  formations  exposed 
in  the  Denver  Basin.  He  notices  the  entire  absence  of  the 
Eocene.  The  article  is  profusely  illustrated,  both  in  the  text 
and  by  plates.  His  groups  of  beds — the  Hallopics,  the  Atlanto- 
saur us,  with  its  gigantic  Sanro'poda,  the  Pteranodon,  the  Ceratops, 
the  BrontotJierium,  and  the  Pliohippus — are  all  found  in  this 
limited  region,  even  many  of  the  type  specimens  occurring 
either  in  or  near  the  basin.  Unlike  all  of  his  previous  papers, 
tliis  treats  the  subject  more  from  a  geographical  and  geolog- 
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ical  standpoint  than  from  an  exclusively  paleontological  one, 
although  the  paper  is  mainly  descriptive. 

Marsh  planned  on  broad  lines  commensurate  with  the  wide 
field  covered  by  his  researches.  His  scheme  of  publication 
embraced  a  series  of  monographs,  each  presenting  his  final 
results  upon  some  particular  group  of  fossil  vertebrates.  More 
or  less  work  had  been  accomplished  upon  a  number  of  vol- 
umes, such  as  preparation  in  museum  of  type  specimens, 
measurements  of  skeletons,  pencil  drawings,  printed  plates, 
and  fragmentary  notes.  Some  of  them  were  in  a  far  more 
advanced  state  of  preparation  than  others.  Three  of  them — 
those  on  the  Sauropoda,  Stegosauria,  and  Brontotheriidae — 
were  definitely  outlined.  The  illustrations  were  all  prepared, 
and  in  his  own  mind  the  monographs  were  so  far  advanced 
toward  completion  that  he  permitted  them  to  be  announced  as 
in  preparation  for  publication  by  the  Geological  Survey.  It 
is  earnestly  hoped  that  means  will  be  found  to  place  these 
volumes  before  the  world.  Unfortunately,  the  completion  of 
the  work  must  be  left  to  others,  and  much  remains  to  be  done. 
On  New  Year's  Day,  1898,  Professor  Marsh  made  over  to 
Yale  University,  to  be  placed  in  the  Peabody  Museum,  all  his 
personal  scientific  collections,  the  result  of  many  years  of  hard 
work  and  of  the  outlay  of  a  very  considerable  part  of  his  pri- 
vate fortune.  As  classified  in  the  deed  of  gift,  the  collections 
were  divided  into  six  groups,  which  were  by  no  means  of  equal 
value,  viz: 

Vertebrate  fossils. 

Fossil  footprints. 

Invertebrate  fossils. 

Recent  osteology. 

American  archaeology  and  ethnology. 

Minerals. 
Unquestionably  the  most  valuable  of  them  all  is  the  collec- 
tion of  vertebrate  fossils.  It  includes  practically  everything 
he  obtained  during  the  early  years  of  his  Rocky  Mountain 
explorations  to  the  time  he  became  a  member  of  the  Geolog- 
ical Survey.  Singularly  ricli  in  type  specimens  of  reptiles, 
birds,  and  mammals,  it  must  always  remain  of  great  value. 
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The  collection  of  recent  osteology,  obtained  largely  by  pur- 
chase, supplements  in  an  admirable  manner  Marsh's  own  ver- 
tebrate material.  In  archaeology  and  ethnology  are  included 
many  famous  collections  of  Mexican  and  Central  American 
.  ancient  works  of  art  in  gold  and  silver.  In  the  gift  to  the  uni- 
versity is  also  to  be  found  his  valuable  early  collections  of 
zeolites  from  Nova  Scotia. 

Less  than  a  year  after  the  death  of  Professor  Marsh  the 
entire  vertebrate  collections  belonging  to  the  National  Govern- 
ment were  removed  from  the  Peabody  Museum,  where  they 
were  used  for  purposes  of  study  and  comparison,  and  brought 
to  Washington,  and  were  by  the  Director  of  the  Geological 
Survey  transmitted  to  the  Secretary  of  the  Smithsonian  Insti- 
tution for  deposit  in  the  National  Museum.  They  include  all 
material  gathered  by  Professor  Marsh  during  the  period  of  his 
connection  with  the  Survey,  embracing  many  type  specimens 
in  all  branches  of  vertebrates.  Many  of  the  typical  dinosaurs 
described  and  figured  in  various  reports  and  journals  belong  to 
this  collection.  As  an  indication  of  the  amount  of  the  material, 
it  may  be  noted  that  the  collection  is  said  to  contain  fifty 
specimens  of  Titanotherium  skulls.  The  specimens  range  from 
an  innumerable  number  of  mammalian  teeth  up  to  gigantic 
skeletons  and  large  blocks  weighing  several  hundred  pounds 
each.  Perhaps  the  best  idea  of  the  size  of  the  collection  may 
be  obtained  from  the  statement  that  the  transportation  of  the 
specimens  required  nearly  600  boxes,  stowed  away  in  5 
freight  cars,  the  material  weighing  when  packed  160,000 
pounds.  As  regards  the  money  value  of  this  immense  collec- 
tion, a  liigh  authority  familiar  with  it,  intending  to  make  a 
conservative  statement,  has  estimated  it  to  be  worth  to-day 
$150,000. 

In  this  connection  it  is  well  to  mention  the  fact  that  in  pre- 
paring the  collection  for  shipment  from  New  Haven  eveiything 
was  found  in  such  complete  order,  and  the  records  were  so  full, 
systematic,  and  accurate,  that  no  question  arose  as  to  the  dis- 
position of  property.  The  Director  of  the  Survey,  in  deposit- 
ing the  collection  with  the  National  Museum,  bestowed  high 
praise  upon  Professor  Marsh  in  saying:  **The  transfer  of  these 
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great  collections  to  Washington  without  the  loss  of  any  mate- 
rial, either  through  imperfect  recording  or  through  misunder- 
standing as  to  ownership  of  specimens,  reflects  the  greatest 
credit  on  the  business-like  methods  and  integrity  of  Professor 
Marsh."  The  Secretary  of  the  Smithsonian  Institution,  in 
acknowledging  the  receipt  of  the  material,  expressed  his  appre- 
ciation of  the  importance  of  the  collections. 

When  finally  arranged  in  the  Museum  the  collection  will 
remain  a  lasting  monument  to  Professor  Marsh's  scientific 
ability  and  devotion  to  the  objects  to  which  he  had  given  his 
life.  It  is  the  duty  of  every  enlightened  Government  to 
encourage  and  foster  the  search  for  pure  knowledge.  No 
Government  of  the  world  surpasses  that  of  the  United  States 
in  its  liberal  endowment  of  scientific  research.  Professor 
Marsh  received  generous  aid  from  the  Government,  and  he  on 
his  part  returned  a  hundredfold  for  what  he  received.  The 
benefits  derived  from  his  researches  will  always  redound  to 
the  credit  and  honor  of  the  country. 

The  publication  of  his  two  monographs  at  a  most  opportune 
time  had  much  to  do  in  establishing  the  wide  reputation  of 
Professor  Marsh  with  an  enlightened  public.  The  doctrine  of 
evolution  had  profoundly  stirred  not  only  the  scientific  world, 
but  an  educated  and  intelligent  people.  Imperfections  in  the 
geological  record  aroused  the  attention  of  thinkers  both  in 
America  and  in  Europe.  The  papers  of  Professor  Marsh,  pub- 
lished about  this  time,  on  the  evolution  of  the  modem  horse 
from  a  primitive  type  in  early  Eocene  time  by  gradual  transi- 
tion, almost  step  by  step  as  it  were,  seemed  convincing  proof 
of  a  long  period  of  development.  Admirable  illustrations  of 
abundant  material  went  a  long  way  toward  convincing  many 
minds.  Popular  illustrated  articles  in  magazines  and  journals, 
based  upon  original  records,  were  read  and  understood  by  a 
somewhat  amazed  and  doubtful  people.  About  the  same  time 
the  expression  "missing links,"  commonly  employed  in  speaking 
of  the  great  breaks  in  the  life  record  of  the  globe,  came  into 
everyday  use,  even  by  people  who  were  hardly  aware  of  its 
original  application.  It  seemed  difficult  to  liarmonize  with  the 
theory  of  evolution  the  great  break  between  reptiles  and  birds. 
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The  announcement  of  the  discovery  of  toothed  birds,  and  of 
fossils  having  a  character  ti'ansitional  between  birds  and  rep- 
tiles, and  of  the  marvelous  reptiles  without  teeth,  created  an 
intense  interest  thi'oughout  the  world. 

Professor  Huxley,  in  speaking  of  these  collections,  said  in 
1876:  '*  So  far  as  my  knowledge  extends,  there  is  no  collection 
fi'om  any  one  region  and  series  of  strata  comparable  for  extent 
or  for  the  care  with  which  the  remains  have  been  got  together, 
or  for  their  scientific  importance,  to  the  series  of  fossils  which 
he  has  deposited  there."  In  a  letter  to  Professor  Marsh,  Charles 
Darwin  wrote:  "Your  work  on  these  old  birds  and  on  the 
many  fossil  animals  of  North  America  has  afforded  the  best 
support  to  the  theory  of  evolution  which  has  appeared  within 
the  last  twenty  years." 

Early  in  his  scientific  career  Marsh  was  elected  to  member- 
ship in  many  of  the  learned  societies  in  this  and  other  coun- 
tries, and  at  the  time  of  his  death  was  enrolled  a  member  in 
nearly  all  the  royal  academies  and  societies  in  Europe  devoted 
to  science.  He  was  a  member  of  the  Geological  Society  of 
America  and  of  the  Geological  Society  of  Washington.  He 
had  the  distinction  of  receiving  the  first  Bigsby  medal,  awarded 
in  1877  by  the  Geological  Society  of  London  in  recognition  of 
his  attainments  in  paleontology.  Twenty-one  years  later,  and 
shortly  before  his  death,  he  was  awarded  by  the  Institute  of 
France  the  Cuvier  prize,  an  honor  recognized  in  France  as  of 
the  highest  distinction.  In  1886  Harvard  University  conferred 
upon  him  the  degree  of  Doctor  of  Laws,  and  the  same  year  the 
University  of  Heidelberg  gave  him  the  honorary  degree  of 
Doctor  of  Philosophy.  He  served  as  one  of  the  vice-presidents 
of  the  American  Association  for  the  Advancement  of  Science, 
and  in  that  capacity  delivered  an  address  at  Nashville  in  1877, 
his  subject  being  Introduction  and  Succession  of  Vertebrate 
Life  in  America.  Two  years  later  he  had  the  honor  of  presid- 
ing over  the  association,  and  delivered  a  presidential  address  at 
Saratoga  in  August,  1879,  on  The  History  and  Methods  of 
Paleontological  Discovery.  Both  these  addresses  received  at 
the  time  considerable  attention,  the  former  giving  a  compre- 
hensive review  of  tlie  whole  field  of  his  own  work  in  the  Rocky 
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Mountains.  The  National  Academy  of  Sciences  elected  him 
to  membership  in  1874;  in  1883  it  made  him  its  president  for 
a  term  of  six  years,  and  honored  him  with  a  reelection  in  1889. 
For  twelve  years  he  served  with  distinction  as  presiding  officer, 
and  during  that  time  devoted  a  large  share  of  his  energy  to  its 
organization  and  advancement.  Constantly  watchful  of  its 
interests,  every  subject  that  came  before  the  academy  for  con- 
sideration received  from  him  careful  attention. 

The  summer  of  1897  found  him  at  St.  Petersburg  as  a  dele- 
gate to  the  International  Congress  of  Geologists,  where  he  was 
elected  one  of  its  vice-presidents.  During  this  visit  to  Europe 
he  was  attacked  by  a  serious  illness,  from  which  he  recovered, 
but  he  never  fully  regained  his  usual  robust  health.  He  died  of 
pneumonia  at  his  residence  in  New  Haven  on  March  18, 1899, 
in  the  sixty-eighth  year  of  his  age,  after  an  illness  of  only  a 
few  days.  Impressive  and  simple  funeral  services  were  held  in 
Yale  College  chapel,  and  his  remains  were  buried  in  the  New 
Haven  cemetery. 

Throughout  his  career  of  over  thirty  years  as  a  college  pro- 
fessor. Marsh  declined  to  receive  any  salary  in  payment  for 
services,  and  it  is  said  that  he  never  delivered  a  course  of  lec- 
tures to  students.  He  regarded  it  as  a  duty  to  devote  his 
energies  either  to  the  work  of  exploration  or  to  the  multifarious 
duties  of  building  up  the  Peabody  Museum  of  Natural  Science. 
Although  frequently  urged  to  deliver  popular  lectures  and 
address  audiences  from  the  platform,  giving  the  results  of 
investigation,  he  invariably  declined.  He  always  kept  in  close 
touch  with  the  progress  of  events,  but  seldom  took  any  part 
in  public  affairs,  though  when  he  did  so  it  was  always  with  the 
same  energy  and  persistency  which  characterized  him  in  pri- 
vate life.  He  was  a  good  adviser,  conservative  and  cautious, 
but  bold  in  action.  In  manner  he  was  always  courteous  but 
dignified,  and  to  all  except  a  few  friends  reserved.  Self-reliance 
he  possessed  to  a  degree  far  beyond  most  men,  but  he  was  al- 
ways ready  to  listen  to  advice.  He  was  a  born  collector,  a  trait 
developed  in  boyhood,  which  he  maintained  until  death,  ever 
ready  to  add  something  to  his  numerous  treasures.  At  home 
as  well  as  in  the  museum  the  enthusiasm  of  the  collector  per- 
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vaded  the  place.  The  house  itself  was  a  veritable  museum, 
filled  with  choice  Chinese  and  Japanese  curios,  artistic  furni- 
ture, rugs,  pictures,  porcelains,  and  Indian  trophies.  Their 
collection  was  one  of  his  recreations.  His  home,  occupying 
a  charming  site  on  Prospect  Hill,  near  the  outskirts  of  New 
Haven,  was  in  the  midst  of  trees,  shrubs,  and  plants,  whose, 
number  and  variety  were  constantly  increased  by  new  and 
rare  specimens.  Here,  as  a  bachelor,  he  lived  quite  alone, 
passing  much  of  his  time  in  the  spacious  study,  surrounded 
by  books  and  implements  of  work.  With  characteristic 
munificence  he  bequeathed  his  home  and  the  land  about  to  the 
university,  to  be  used  as  a  botanical  garden  and  laboratory. 
He  left  the  sum  of  830,000  to  the  corporation  of  Yale  to  be 
expended  by  the  trustees  of  Peabody  Museum  in  preparing 
and  publishing  the  results  of  his  Western  explorations. 

Marsh's  true  rank  as  a  naturalist  and  as  a  philosopher  must 
be  determined  by  another  generation,  after  all  the  results  of  his 
investigations  shall  have  been  published  and  his  works  liave 
stood  the  scrutiny  of  time.  Those  who  knew  him  well  and 
who  worked  with  him  in  allied  branches  of  science  feel  confi- 
dent that  high  on  the  roll  of  fame  will  be  found,  clear  and 
bold,  the  name  Othniel  Charles  Marsh. 
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TION.  PRIMARY  TRAVERSE,  AND  SPIRIT  LEVEL- 
ING. 


The  data  included  in  this  appendix  has  been  assembled  for  publica- 
cation  by  Messrs.  H.  M.  Wilson,  J.  H.  Kenshawe,  E.  M.  Douglas,  and 
R.  U.  Goode,  chiefs  of  the  Atlantic,  Central,  Rocky  Mountain,  and 
Pacific  sections  of  topography. 

TRIANGULATION    AND    PRIMARY    TRAVERSE. 

The  positions  in  the  following  lists  are  in  some  cases  the  results  of 
several  3'ears'  work,  publication  of  the  figures  having  been  withheld 
heretofore  in  order  to  have  the  report  complete,  so  far  as  possible,  for 
each  area.  Many  other  triangulation  stations  were  finally  occupied, 
but  their  positions  will  not  be  published  until  checked  by  final  adjust- 
ment. 

Summary  of  published  resuUs,  1899-1900:    Triangulation^  jyrimary  (ravergfy  meridian 

marks^  and  base  lines. 


Locality, 


TrlaiiKulation  '  Traverse  sta-  '      Meridian 
stations.  tions.  marlu. 


ATLANTIC  SECTION. 

Maine , 

New  York 

Pennsylvania 

Maryland 

Alabama 

Georgia 


13 
13 
21     I 

3 


Bane  liuefi. 


28 
35 


9 


CENTRAL  SECTION. 
Ohio 

Indiana 

Arkansas 

Wisconsin 

Minnesota 

North  Dakota 


36 
39 
92 
139 
80 
84 


"2 
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Summary  of  publiafied  remits^   1899-1900:    Trxangidalion^   primary  traverse,  meridian 

marks,  and  Uise  linen — Continued. 


Locality. 

Triangulation 
stations. 

Traverse  sta- 
tions. 

Meridian 
marks. 

hane  lines. 

ROCKY    MOUNTAIN   SEC- 
TION. 

Wyoming 

60 
24 
37 

17 
3 

59 
5 

1 

Colorado 

2 

Texas 

PACIFIC   SECTION. 

Arizona 

1 

Utah 

1 

Washington 

1 

California 

1 

Total 

1 

263 

533 

18 

1 
2     1 

"     1 

1 
1 

In  addition  to  the  above,  there  have  been  numerous  points  of  second- 
ary importance  located.  The  positions  of  56  such  points  in  Colorado 
and  19  in  Arizona  are  given  in  their  proper  places. 

ATI.ANTIC  SECTIOX  OF  TOPOGRAPHY. 

MAINE. 
Triangulation  Stations. 

The  triangulation  in  this  State  was  based  upon  the  United  States 
Coast  and  Geodetic  Survey  positions  of  Harris,  Saunders,  and  Peaked 
Mountain.  The  field  work  was  executed  by  Mr.  W.  T.  Griswold, 
topographer.     The  angles  were  measured  with  an  8-inch  theodolite. 

PASSADUMKEAG   MOUNTAIN,  PENOBSCOT   COUNTY. 

On  the  east  end  of  Passadumkeag  Mountain,  in  the  town  of  Giund 
Falls. 

Station  mark:  Tall  spruce  tree  blazed  on  four  sides. 

[Latitude,  45*^  07'  47.05'''.     Longitude,  68°  2K  23. 78'^] 


To  station— 

Azimuth. 

Back  Hzimutli. 

Log.  distance.' 

C          '                ff 

o         »            n 

Meters. 

Peaked  Mountain 

14  18  21.99 

194  13  47.  a3 

4. 5375904 

Greenfield 

50  16  23. 18 

230  12  13.28 

4. 0014896 

triangulation:  Maine. 
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PEASLKY   HILL,  PENOBSCOT  COUNTY. 

On  highest  point  of  bare,  grassy  hill  in  the  town  of  Burlington,  east 
of  pjsculassis  Pond. 
Station  mark:  None. 

[Latitude,  45*»  14^  51.12^.     Longitude,  68°  25'  24.36^^.] 


To  station- 


Azimuth. 


Back  azimuth. 


Greenfield 
Lowell  ... 


o          /             » 

7  09  40.20 

130  08  41.05 

Log.  distance. 


o         »            /r 

Meters 

187  08  20.62 

4.  2943089 

310  06  19.51 

3.7554204 

GREENFIELD,    PENOBSCOT  COUNTY. 

In  the  northern  part  of  the  town  of  Greenfield,  on  the  highest  point 
of  a  bare  hill  to  the  west  of  the  road  running  north  from  Greenfield 
post-oflSee,  on  land  owned  by  George  Wheeler. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  and  marked 
"U.  S.  Geological  Survey — Maine.'" 

Reference  mark:  White  birch  tree,  S.  69^  02'  W.  (true  bearing); 
distance,  90  feet. 

[Utitude,  45°  04'  19.16''.     Longitude,  68°  27'  16.58".] 


To  fftAtion — 


Azimuth. 


Back  azimuth. 


n 


Peaked  Mountain 1  38 

Mount  Saunders 14  37 

Eddington 32  24 

Bangor 41  34 

Mount  Harris 50  44 

PeaCove 61  55 

Charleston 95  39 

Boorston  Mountain 114  48 

Pinetree I  130  29 

Lowell 175  18 

Peaslev  Hill 187  08 

Passadumkeag  Mountain.  230  12 


14.19 

181  37 

29.20 

194  31 

01.60 

212  15 

16.87 

221  20 

54.33 

230  15 

37.62 

241  45 

41.69 

275  15 

11.83 

294  07 

29.46 

310  16 

13. 39 

a55  17 

20.62 

7  09 

13.28 

50  16 

n 

39.46 
05.14 
04.58 
20.57 
31.96 
26.18 
48.77 
45.08 
23.27 
11.34 
40.20 
23. 18 


liOg.  distance. 


Meters. 
4. 4315444 
4.  6767627 
4. 4935783 
4. 5933951 
4. 8516641 
4.3316650 
4. 6478236 
4. 9134921 
4. 4967068 
4. 3671279 
4.  2943089 
4. 0014896 
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PEAKED  MOUNTAIN,    HANCOCK  COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  on  a  bald 
mountain  peak  in  the  town  of  Clifton,  near  the  Amherst  Township 
line.  Road  from  East  Eddington  to  Amherst  passes  over  north  end 
of  mountain.     A  trail  leads  from  road  to  station. 

Station  mark:  A  bronze  tablet  marked  "U.  S.  Geological  Survey — 
Maine,"  cemented  in  solid  rock. 


[Latitude,  44**  49^  44.50'^     Longitude,  68«  27'  51.65'''.] 

To  station- 

Azimuth. 

Back  Azimuth. 

Log.  distance. 

Mount  Saunders 

O          f            ft 

30  36  30.51 

57  55  18. 18 

71  40  23. 99 

81  41  44. 17 

92  28  56. 68 

125  49  44. 81 

132  55  32. 22 

181  37  39. 46 

194  13  47. 83 

o       f        n 
210  30  31. 96 
237  46  32.  73 
251  11  30.06 
262  20  23. 35 
272  20  25.51 
305  26  19.66 
312  45  46. 83  ' 
1  38  04. 19 

14  18  21.99 

Meters. 
4. 3432196 
4. 2871294 
4. 7570784 
4. 6068628 
4. 2024982 
4.7292118 
4. 3946630 
4. 4315444 
4. 5375904 

Riders  Bluff 

Mount  Harris 

Carrael 

Kddinfirton 

Charleston 

Pea  Cove 

Greenfield  - 

Passadumkeag  Mountain. 

LOWELL,  PENOBSCOT  COUNTY. 

On  the  summit  of  the  highest  hill  to  the  east  of  Cold  Stream  Pond 
in  the  northern  part  of  the  town  of  Lowell. 

Station  mark:  Bronze  tablet  cemented  in  solid  rock  and  marked 
"U.  S.  Geological  Survey — Maine." 

[Latitude,  45°  16^  50.98^    Longitude,  68°  28'  44.06^^] 


To  station- 


Azimuth. 


Charleston.. 
Pine  tree  . . . 
Peasley  Hill 
Greenfield . . 


// 


Back  azimuth. 


66  00  12. 01 

82  38  15.  61 

310  06  19.  51 

355  17  11.34 


245  37  18. 58 
262  26  20. 16 
130  08  41.  a5 
175  18  13.39 


Log.  distance. 


Meters. 
4. 6657632 
4. 3452270 
3.  7554204 
4. 3671279 


MOUNT  SAUNDERS,    HANCOCK   COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  situated 
in  the  southern  part  of  the  town  of  Dedham  on  the  highest  point  of  a 
mountain  locally  known  as  Bald  Mountain. 

Station  mark:  Copper  bolt  embedded  in  the  rock. 


triangulation:  maine. 
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Reference  marks:  Drill  hole  in  rock  on  line  to  Humpback,  18.5  foct 
distant;  drill  hole  in  rock  on  line  to  Pigeon,  30.3  feet  distant;  drill 
hole  in  rock  on  line  Mount  Desert,  20.0  feet  distant;  drill  hole  in  rock 
on  line  to  Isle  au  Haut,  28.0  feet  distant. 

[Latitude,  44°  39^  29.65^.     Longitude,  68°  36^  21'^] 


To  8tHtion — 


Azimuth. 


Back  azimuth. 


Lojf.  distance. 


Mount  Harris 

0            '                It 

91  13  37. 14 
114  24  24.24 
147  16  02.  79 
166  26  47.  89 
194  31  a5. 14 
210  30  31.96 

O             1                 It 

270  50  43.  86 
294  09  01.97 
326  58  39. 23 
346  24  16. 06 
14  37  29. 20 
30  36  30.51 

Melcra, 
4. 6339557 
4. 5003686 
4. 7765993 
4.3056^2 
4. 6767627 
4.  3432196 

Carmel 

Charlenton 

£ddinfirton 

Greenfield 

Peake<l  Mountain 

1 

EDDINGTON,  HANCOCK  COCNTl'. 

On  the  highest  land  in  the  western  part  of  the  town  of  Eddington, 
1  mile  fi'om  Penobscot  River  and  one-half  mile  north  of  road  from 
Eddington  Bend  to  East  Eddington,  on  the  land  of  the  Coffee  heirs, 
adjoining  the  farm  of  S.  A.  Clapp. 

Station  mark:  A  bronze  tablet  marked  "'U.  S.  Geological  Survey- 
Maine/'  countersunk  in  ledge  of  slate  rock  1  foot  below  surface  of 
ground.  • 

Reference  marks:  Tree  in  corner  of  fence  bearing  south,  distance 
73  feet.     A  north  and  south  fence  is  11  feet  west  of  station. 


[Latitude,  44°  50^  06.22^     Longitude,  68°  39^  56.67'^] 


1 ■   ■     - 

To  station- 

Azimuth. 

Back  azimuth. 

—       -             -I 
Log.  distance. 

Mount  Harrif 

o           »              tt 

63  53  55.  23 
137  57  26. 08 
212  15  04. 58 
272  20  25. 51 
346  24  16. 06 
2  23  58.  25 

243  33  32.  38 
317  42  32.28 
32  24  01.60 
92  28  56.  68 
166  26  47.  89 
182  23  43. 52 

Meters. 
4.6297717 
4. 6152335 
4. 4935783 
4.  2024982 
4.3056642 
4. 0409257 

Charleston 

Greenfield 

Peaked  Mountain 

Mount  Saunders 

Rider  Bluff 

1 

PEA  COVE,  PENOBSCOT  COUNTY. 

In  the  north  part  of  Oldtown,  1  mile  west  of  the  railroad  station  of 
Pea  Cove,  on  a  gravel  ridge  to  west  of  Bennock  road;  land  owned  by 
E.  M.  Foster. 


232 


APPENDIX   TO   DIRECTOR  S   REPORT. 


Station  mark:  A  cut-stone  post  30  by  6  by  6  inches,  sunk  30  inches 
in  the  ground,  with  a  bronze  tablet  cemented  in  the  top,  marked 
'*U.  S.  Geological  Survej' — Maine." 

[Latitude,  44°  58'  51.07''''.     Longitude,  68°  41'  40.88''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Charleston  

o          t            n                       O          '             /» 

119  37  45.15     ;     299  24  06.01 

Meters. 
4.  4645703 
4.3316650 
4.3946630 

Greenfield 

241  45  26. 18 
312  45  46. 83 

61  55  37. 62 
132  55  32. 22 

Peaked  Mountain 

PINE   TREE,  PENOBSCOT  COUNTY  (not  OCCUpicd). 

A  lone  pine  tree  standing  in  front  of  farmhouse  on  east  side  of  the 
road  from  Lagrange  to  Maxfield  post-office,  near  a  schoolhouse,  and 
in  southern  part  of  town  of  Maxfield. 

[Latitude,  45**  15'  17.84".     Longitude,  68°  45'  31.16".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Tx)well 

O            »               It 

262  26  20. 16 
310  16  33. 27 

o       »           n 

82  38  15. 61 
130  29  29. 46 

Meters. 
4. 3452270 
4. 4967068 

Greenfield 

• 

BANGOR,  PENOBSCOT  COUNTY. 


Flagstaff  on  the  top  of  the  water  tower  in  the  city  of   Bangor, 
Maine. 

Station  mark:  Center  of  flagstaff. 

[Latitude,  44°  48'  27.18".     Longitude,  68°  47'  00.50".  J 


To  station- 

Azimuth. 

Back  azimuth. 

Lor.  distance. 

Mount  Harris 

O          '            // 

61  27  13.31 
221  20  20. 57 
264  29  11.45 

• 

0          '            /» 

241  11  48.28 
41  34  16.87 
84  42  41. 23 

Meters. 
4. 51 79486 
4. 5933953 
4.  4040619 

Greenfield 

Peaked  Mountain 

tbiangulatiok;  maine. 
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CARMEL,  PENOBSCOT  COUNTY. 

In  the  southeast  part  of  the  town  of  Carmel  on  the  highest  point  of 
Hinckley  Hill  on  land  owned  by  Austin  Miller. 

Station  mark:  Bronze  tablet  cemented  in  solid  rock  and  marked 
"  U.  S.  Geological  Survey — Maine." 

[Latitude,  44^  46^  31.24'^   .Longitude,  68*»  68'  11.78'^] 


To  sution— 

Azimuth. 

Back  azimuth.         Log.  distance. 

1 

Mount  Harris 

O          /               If 

49  12  44. 67 
262  20  23. 35 
294  09  01.97 

o        /          n 

229  05  12. 30 

81  41  44.17 

114  24  24.24 

MeUrt. 
4. 2719702 
4.6068628 
4.5003686 

Peaked  Mountain 

Mount  Saunders 

CHABLESTON,  PENOBSCOT  COUNTY. 

The  tower  of  the  Charleston  Observatory,  situated  in  the  northeast 
part  of  the  town  of  Charleston. 
Station  mark:  Center  of  observatory  tower. 

[Latitude,  45**  06'  36.22''.    Longitude,  69°  OO'  59.79^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Mount  Harris 

O           /           ff 

11  57  05.28 
134  26  44.  78 
245  37  18. 58 
275  15  48.  78 
299  24  06. 01 
305  26  19. 66 
317  42  32.28 
326  58  39. 23 

o       t       n 

191  51  30. 15 
314  10  13. 93 
66  00  12. 01 
95  39  41.69 
119  37  45. 15 
125  49  44. 82 
137  57  26. 08 
147  16  02.  79 

UeixTi. 
4.7034506 
4. 6286603 
4. 6657632 
4. 6478236 
4. 4645703 
4.  7292119 
4. 6152335 
4.  7765993 

Boorston  Mountain 

Lowell -. 

Greenfield 

Pea  Cove  

Peaked  Mountain 

1    Eddington 

Mount  Saunders 

MOL'NT  HABRIS,  PENOBSCOT  COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  situ- 
ated  on  the  highest  point  of  the  largest  hill  in  the  town  of  Dixmont. 

Station  mark:  A  masonry  column  about  10  feet  high  with  a  base  7 
feet  in  diameter.     Hole  in  center  2  feet  in  diameter. 

Reference  marks:  Drill  hole  in  rock  N.  2^  38'  E.,  distance  74  feet; 
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drill  hole  in  rock  S.  80°  50'  E.,  distance  17.3  feet;  drill  hole  in  rock  S. 
72°  50'  W.,  distance  69.4  feet. 

[Latitude,  44*  39'  54.87'^    Longitude,  69<»  .08'  54.67''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Charleston 

o       /           n 

191  51  30. 15 

229  05  12. 30 

230  15  31.96 
241  11  48.28 
243  33  32.  38 
251  11  30.06 
270  50  43. 86 

11  57  05. 28 

49  12  44. 67 

50  44  54. 33 
61  27  13. 31 
63  53  55. 23 
71  40  23. 99 
91  13  37. 14 

Meterg. 
4.  7034506 
4. 2719702 
4. 8516641 
4. 5179486 
4.6297717 
4. 7570784 
4. 6339557 

Carmel 

Greenfield 

Bancror 

Eddinsrton .-... 

Peaked  Mountain 

Mount  Saunders 

NEW  YORK. 
Triangulation  Stations. 

Triangulation  was  executed  in  three  localities.  That  in  eastern  New 
York,  in  Saratoga  and  neighboring  counties,  was  based  on  the  station 
Prospect  of  the  United  States  Coast  and  Geodetic  Survey,  and  Grain 
of  this  survey.  The  field  work  was  by  Mr.  W.  T.  Griswold, 
topographer. 

That  in  the  central  portion  of  the  State,  in  Livingston  and  neigh- 
boring counties,  was  based  on  the  New  York  State  survey  positions, 
Urbana  and  Swale;  this  work  was  also  by  Mr.  W.  T.  Griswold, 
topogi^pher. 

In  the  southern  part  of  the  State,  in  Steuben  County,  the  work  was 
based  on  the  New  York  State  survey  positions.  Swale,  Harrison,  and 
Bly.  The  field  work  was  by  Messrs.  S.  S.  Gannett,  topographer,  and 
Oscar  Jones,  assistant  topographer.  All  angles  were  measured  with 
8-inch  Fauth  theodolites. 


URBANA,  STEUBEN   COUNTY. 

A  station  of  the  New  York  State  survey,  situated  3  miles  west  of 
the  town  of  Hammondsport,  on  the  land  of  Thomas  Rice. 

Station  mark:  A  cut  stone  post,  48  by  6  by  6  inches,  sunk  42  inches 
in  the  ground,  marked  ''N.  Y.  S.  S.  405." 

[Latitude,  42°  25'  40.54''.    Longitude,  IT  15'  15.00".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Swale  

O          9                99 

38  17  13.36 
101  41  19.98 

Q        1         n 

218  07  39. 38 
281  29  54. 97 

Meters. 
4. 4994521 
4. 3743128 

Cohocton 

trianoulation:  new  yobk, 
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PRATTSBURG,  STEUBEN  COUNTY, 

On  the  highest  point  of  land  near  what  is  locally  known  as  the  Red 
schoolhouse,  3  miles  north  of  the  town  of  Prattsburg.  Station  about 
10  feet  from  the  south  line  of  the  farm  of  Henry  Storms  and  about  810 
feet  west  of  the  county  road. 

Station  mark:  A  cut  stone  post  24  by  6  by  6  inches,  set  24  inches 
in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet 

Station  number:  509. 

[Latitude,  42*  32'  54.32^.     Longitude,  77°  19^  30. 74^] 


To  ntation— 


Azimuth. 


Back  aximutb. 


f 


ft 


Cohocton 


63  36  40.91 


Springwater ,     129  00  35.53 

Urbana i    336  24  03.13 


243  28  07. 92 
308  52  49. 94 
156  26  55. 87 


Lofir-  distance. 


Metcrtt. 
4. 2869122 
4.3044560 
4. 1624474 


WOODHULL,  STEL'BEN  COUNTY. 

On  a  partly  cleared  ridge  about  3  miles  southeast  of  the  village  of 
Woodhull,  6n  land  owned  by  M.  Brooks.  A  north-south  road  runs 
along  side  of  hill  200  yards  west  of  station.     View  cut  off  northeast. 

Station  mark:  A  bronze  tablet  marked  "U.  S.  Geological  Survey," 
cemented  in  solid  rock  2  feet  below  surface  of  ground. 

Surface  mark:  A  marble  post,  30  by  8  by  8  inches,  set  24  inches  in 
ground. 

[Latitude,  42*>  03'  44.7y'.     Longitude,  77®  21'  41.20".] 


To  Htation— 


Azimuth. 


n 


Davis 5  26  44.38 

Clark 51  01  45.03 

Harrison t  59  54  41.92 

Swale 145  51  07.20 

Bly 300.07  55.94 

Rarick 324  32  53.10 

Robb I  332  30  11.89 


Back  azimuth. 


185  25  32.81 
230  54  37. 02 
239  41  12. 00 
325  45  54.  02 
120  21  59. 58 
144  41  06. 01 
152  34  17.  78 


Log.  distance. 


Meters. 
4.  4156192 
4. 2775229 
4. 5084492 
4. 2805455 
4. 5264239 
4. 4672132 
4. 2635457 


I 


SWALE,   STEUBEN  COUNTY. 

A  Station  of  the  New  York  State  survey,  in  the  town  of  Canisteo, 
4  miles  west  of  West  Cameron  and  1  mile  south  of  Swale  Church,  oh 
land  owned  by  Mr.  Burlingame. 
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Station  mark:  A  granite  post,  48  by  6  by  6  inches,  set  42  inches  in 
the  ground,  marked  ''N.  Y.  S.  S.  429." 

[Latitude,  42«»  12'  16.23^'.    Longitude,  77°  29'  28.02^'.] 


To  station- 


Azimuth. 


Harrison :  28  11  28.77 

Cohocton !  172  52  17.55 

Urbana j  218  07  39.38 

Bly i  309  18  10.26 

Woodhull 325  45  54.02 


208  03  10. 47 
352  50  28. 49 
38  17  13.  66 
129  37  27.  79 
145  51  07.  20 


Back  azimuth,      i    Log.  di.<)tance. 


Meters. 
4. 5597210 
4. 4743153 
4. 4994521 
4.7115144 
4.2805455 


SPRINGWATER,  LIVINGSTON   COUNTY. 

On  a  high  timbered  ridge  between  Honeoye  and  Springwater  vallej's 
on  land  of  Chris.  Wolfanger,  1  mile  east  of  Tobers  Corners. 

Station  mark:  A  stone  post  30  by  8  by  8  inches,  set  24  inches  in  the 
ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Station  number:  511. 

[Latitude,  42«»  39^  44.97''^     Longitude,  77°  30^  58.52'^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Cohocton 

o       /         n 

4  22  46. 49 

26  09  19. 48 

71  37  21. 95 

125  11  36.  75 

308  52  49. 94 

o           /              // 

184  21  58. 19 
206  05  08.  98 
251  22  43. 10 
305  06  35. 38 
129  00  35. 53 

Meters. 
4. 3295951 
4. 2827117 
4. 4940585 
4.0924811 
4.3044560 

Sand  Hill 

Nunda 

Conesus 

Prattsbunr 

COHOCTON,  STEUBEN  COUNTY. 

On  north  end  of  ridge  between  Loon  Lake  and  Cohocton  River,  2i 
miles  west  of  the  town  of  Cohocton.  Station  is  on  the  line  between 
the  farms  of  Frank  Rex  and  John  Loveland  and  on  the  highest  point 
of  hill.     Theodolite  elevated  34  feet  from  ground. 

Station  mark:  A  stone,  24  by  8  by  8  inches,  set  24  inches  in  the  ground, 
in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Station  number:  508. 


TRIANGULATION :    NEW   YORK. 
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[Latitude,  42*»  28'  14.75'^.    Longitude,  IT"  32'  09.92''.] 


To  station^ 


Azimuth. 


Back  azimuth.  \jog.  distance. 


! 


n 


Sand  Hill... 
Springwater 
Prattsbui^.. 

Urbana 

Swale 


120  54  52. 08    >    300  51  30. 26 


184  21  58. 19 
243  28  07. 92 
281  29  54. 97 
352  50  28. 49 


4  22  46. 49 

63  36  40. 91 

101  41  19.98 

172  52  17.55 


Metevfi. 
3. 9004487 
4. 3295951 
4. 2869122 
4. 3743128 
4. 4743153 


SAND  HILL,  STEUBEN  COUNTY. 

The  station  is  in  the  corner  of  field  one-eighth  of  a  mile  southwest 
of  farm  house,  on  land  owned  by  William  Sanders,  in  the  town  of 
Wayland,  about  2  miles  south  of  the  village  of  Perkinsville. 

Station  mark:  A  stone  post  24  by  8  by  8  inches,  set  24  inches  in  the 
ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Station  number:  512. 

[Latitude,  42«  30^  27.04^"^    Longitude,  77*  37^  08. 72'^] 


To  station— 


Azimuth. 

Back  azimuth. 

Log.  distance. 

o         t           n 

o        /          w 

Metem. 

109  09  24. 17 

288  58  56.92 

4.  3502399 

206  a5  08. 98 

26  09  19. 48 

4.2827117 

300  51  30. 26 

120  54  52. 08 

3. 9004487 

Nunda  

Springwater 
Cohocton... 


CONESUS,  LIVINGSTON  COUNTT. 

In  the  town  of  Conesus,  2  miles  north  and  1  mile  east  of  Conesus 
Center,  on  the  top  of  Marback  Ridge  where  it  makes  the  break  to  the 
north.  The  station  is  on  the  south  jside  of  an  east-west  highway, 
about  8  feet  from  the  fence  bounding  land  of  S.  E.  Hitchcock. 

Station  mark:  A  stone  post  28  by  6  by  6  inches,  sunk  28  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Station  number:  610. 

[Latitude,  42«  43'  35.84^     Longitude,  77**  39'  22.96^.] 


To  station— 


Nunda  

Perry 

Scottaville  . . 
Springwater 


Azimuth. 


o        '  n 

48  52  44.48 

98  19  04. 96 

169  17  34. 27 

305  06  35. 38 


Back  azimuth. 


228  43  06. 21 
278  02  28. 65 
349  14  41.95 
125  11  36.75 


Long,  distance. 


Meters. 
4. 4122965 
4. 5279600 
4. 4897704 
4.0924811 
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SCOTT8VILLE,  MONROE  COUNTY. 

A  station  of  the  United  States  Lake  Survey  on  a  timbered  hill  one- 
fourth  of  a  mile  east  of  Scottsville  station  on  the  Rochester  branch  of 
the  Erie  Railroad. 

Station  mark:  A  square  cut  stone  post  under  ground.  Three  cut 
marble  reference  posts. 

[Latitude,  42*»  59^  59.27'^.    Longitude,  77**  42'  36.30^'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.dlHtance. 

Nunda  

• 

o          /             // 

16  07  21. 29 

47  17  04. 53 

349  14  41.95 

O          '               u 

196  00  33.60 
227  03  18.05 
169  17  34. 27 

4. 6927834 
4. 5749572 
4. 4897704 

Perry 

Conesus 

Position  of  this  station  as  given  in  report  of  New  York  State  survey 
is  latitude,  42^  59'  59.22";  longitude,  77^  42'  36.33". 

NUNDA,  LIVINGSTON  COUNTY. 

In  the  town  of  Nunda  on  the  highest  point  of  what  is  locally  known 
as  East  Hill. 

Station  mark:  A  bowlder  30  inches  in  diameter,  sunk  flush  with  the 
ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Station  number:  514. 

[LatitudjB,  42«  34'  24.22'-'.     Longitude,  77°  52'  36.47".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Perrv 

0            '              /f 

147  23  40. 42 
196  00  33. 60 
228  43  06. 21 
251  22  43. 10 
288  58  56. 92 

Off/ 

327  16  44. 05 
16  07  21. 29 
48  52  44. 48 
71  37  21.95 

109  09  24. 17 

Metcrf. 
4.4136080 
4. 6927834 
4.4122965 
4. 4940585 
4. 3502399 

Scottsville 

Conesus 

Sprinarwater 

Sand  Hill 

PERRY,  WYOMING  COUNTY. 

Near  the  north  line  fence  dividing  the  lands  of  Mr.  McWethy  and 
Mr.  William  Fish,  in  the  town  of  Perry,  2  miles  northwest  of  Perry 
Center,  on  the  top  of  a  small  hill  on  the  farm  of  Alfred  McWethy. 


tbianoulation:  new  york. 
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Station  mark:  A  cut  stone  post  30  hy  6  by  6  inches,  set  27  inches  in 
the  ground,  in  top  of  which  is  cemented  a  bronze  tablet. 
Station  number:  513. 

[Latitude,  42«  46^  11.36^.    Longitude,  78«  02-^  50.76^".] 


To  station- 


Azimuth. 


L 


Scotta\ine 227  03  18.06 

Conesus 278  02  28.66 

Nunda 327  16  44.05 


Back  azimuth. 


Off/ 

47  17  04.  53 

98  19  04. 96 

147  23  40. 42 


Log.  distance. 


3Ieter$. 
4. 5749672 
4. 6279600 
4. 4136080 


BALD   HEAD,  WARREN   COUNTY. 

On  a  bald-topped  mountain  in  the  town  of  Stony  Creek,  5  miles  north 
of  Stonv  Creek  Center. 

Station  mark:  Aluminum  bolt  in  solid  rock,  .marked  "U.  S.  G.  S., 
N.  Y.     505." 

[LaUtude,  43**  28^  47.46^.     Longitude,  73*^  68'  02.04'^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Wells  Peak 

O            /                ft 

1  37  56. 36 
182  47  12. 10 
291  46  19.93 

181  37  46.41 

2  47  22. 90 

111  54  33.36 

Metert. 
4.0580229 
3. 8598437 
4.2400436 

Grain 

Prosnect 

WELLS  PEAK,   SARATOGA  COUNTY. 

Situated  on  the  highest  point  of  West  Mountain,  near  the  line 
between  the  towns  of  Hadley  and  Day. 

Station  mark:  Aluminum  bolt  in  solid  rock,  marked  "U.  S.  G.  S., 
N.  Y.     506." 


[Latitude,  43°  22'  37.26^^     Longitude,  73°  68'  16.50^'.] 

To  station- 

Azimnth. 

Baclc  azimuth. 

Log.  distance. 

Bald  Head 

o        /          n 

181  37  46.41 

182  04  37.41 
263  10  29. 16 

O            /               ft 

1  37  66.35 

2  04  68. 26 
73  18  29. 05 

MetevK. 
4.0580229 
4.2711490 
4. 2365694 

Grain 

ProeiJect 
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PENNSYLVANIA. 


Triangulation  Stations. 


Triangulation  in  the  northern  part  of  the  State,  in  Tioga  and  neigh- 
boring counties,  was  based  on  the  New  York  State  survey  positions, 
Harrison  and  Bly.  The  field  work  was  by  Mr.  Oscar  Jones,  assistant 
topographer,  under  the  direction  of  Mr.  S.  S.  Gannett,  topographer, 
the  instrument  used  being  an  8-inch  micrometer  theodolite. 


CHAMBERLAIN,   TIOGA   COUNTY.  » 

On  Armenian  Mountain,  a  timbered  ridge  about  3^  miles  southeast 
of  Mainesburg  post-office  and  4  miles  north  of  Fallbrook  postoffice. 
Station  on  property  of  J.  A.  Chamberlain,  who  lives  300  yards  east. 
Theodolite  elevated  28  feet. 

Station  mark:  A  copper  bolt  1  inch  in  diameter  cemented  in  solid 
rock  14  inches  below  surface. 

Surface  mark:  Over  the  copper  bolt,  a  marble  block,  12  by  12  by 
8  inches,  set  14  inches  in  the  ground,  in  the  center  of  top  of  which  is 
set  a  bronze  tablet,  marked  ''U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41*»  44^  33. 75^^     Longitude,  76°  57'  19.34^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Logr.  distance. 

Brier 

O             »                ft 

26  34  41. 38 

79  30  54. 51 

122  22  25.00 

124  48  54.05 

166  01  16. 92 

o         '           n 

206  31  22. 84 
259  23  16.03 
302  18  04. 00 
304  40  51. 14 
345  59  03. 06 

Meters. 
4. 1889100 
4.  2093504 
4. 0307600 
4. 3087886 
4.  2821831 

SaniDson 

Butta 

1 

Rarick 

Bly 

"■^*/  ■*"■""■"■--■"""""■"" 

BLY,  TIOGA   COUNTY. 

A  station  of  the  New  York  State  survey,  on  a  partially  cleared 
ridge  in  Jackson  Township,  owned  A.  B.  Bly,  who  lives  400  yards 
south.     Theodolite  elevated  24  feet. 

Station  mark:  A  1-inch  hole  drilled  in  solid  rock  12  inches  below 
surface  of  ground. 

Surface  mark:  A  granite  post  of  the  New  York  State  sui^vey,  18  by 
8  by  8  inches,  set  12  inches  in  the  ground,  centered  over  the  station 
mark. 


TBI  ANGULATION :   PENNSYLVANIA. 
[Utitude,  41"  64'  36.03".    Longitude,  17"  (KK  40.06".] 
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To  Btatlon— 

1 

AKimath. 

Log.  distance. 

Sampson 

Pntnam 

O            /               If 

27  38  59. 49 
43  38  22.  72 
60  02  15. 82 
74  13  15. 22 

90  56  36.30 

91  53  37. 32 
94  44  27. 23 

120  21  59. 58 
129  37  27.  79 
345  59  03.06 

O             '               tt 

207  33  34.08 
223  25  14. 16 
239  56  26. 12 
253  58  02. 02 

270  29  05. 12 

271  43  40. 41 
274  29  45. 50 
300  07  55.94 
309  18  10.26 
166  01  16. 92 

MeUrs. 
4.3858632 
4. 5986590 
4.1445663 
4. 5159980 
4. 7556373 
4. 3139413 
4.4844239 
4. 5264239 
4. 7125144 
4. 2821831 

Karick 

Davis 

Harrison 

Robb 

Karl 

Woodhnll 

Swale 

Chamberlain 

BRIER,  TIOGA   COUNTY. 

On  Brier  Hill,  Liberty  Township,  4  miles  south  of  Blossburg  and 
2  miles  north  of  Eastpoint  post-office,  on  brushy  land  owned  by  Mor- 
ris Bun  Coal  Company.    Theodolite  elevated  23  feet. 

Station  mark:  A  sandstone  post,  36  by  8  by  8  inches,  set  32  inches 
in  the  ground,  in  top  of  center  of  which  is  cemented  a  bronze  tablet, 
marked  ''U.  S.  Geological  Survey — Pennsylvania." 

[Latitude, 41**  37^  05.80^.    Longitude,  77**  02'  17.91^^.] 


To  statloii— 

Admuth. 

Back  aximuth. 

Log.  distance. 

^Tnppon  . , . ,  T ,  - 

O            /              It 

140  17  09. 19 
158  52  14. 66 
206  31  22. 84 

O           /              H 

320  12  49. 74 

338  47  31. 09 

26  34  41.38 

Meiers. 
4. 1498126 
4.4356002 
4. 1889100 

Rarick 

Chamberlain 

BUTTS,  TIOGA   COUNTY   (not  OCCUpicd). 

Flag  in  a  pine  tree  on  highest  point  of  a  cleared  ridge  owned  by 
William  Butts,  1  mile  east  of  Mansfield. 
Station  mark:  Center  of  signal  tree. 

[Latitude,  41*»  47'  39.86^.     Longitude,  77°  3'  51.98.^] 


To  station— 


Sampson 

Rarick 

Chamberlain 


Asimuth. 


38  11  36 
127  27  29 
302  18  04 


Back  asimuth. 

O          r        n 

218  08  19 

307  23  48 

122  22  25 

Log.  distance. 


Meters. 
4.04428 
o.  oo44U 
4. 03076 


21  GEOL,  V^  1 16 
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SAMPSON,  TIOGA  COUNTY. 

Three  miles  southeast  of  Cherry  Flats  post-oflSce,  in  Covington 
Township,  on  a  brushy  ridge  belonging  to  the  Sampson  estate.  The- 
odolite elevated  23  feet. 

Station  mark:  A  sandstone  post,  36  by  6  by  7  inches,  set  34  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet,  marked  ''U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41°  42'  57.66'^     Longitude,  77°  08'  48.17''.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Belfor 

O            /               H 

102  39  46. 39 
121  46  57.27 
176  45  33. 97 
218  08  19. 00 
259  23  16. 03 
320  12  49.  74 

O             1              tl 

282  30  47. 07 
301  37  09. 66 
356  45  10. 14 
38  11  36.00 
79  30  54. 51 
140  17  09. 19 

MdjeT9. 
4. 2829414 
4.  3782513 
4. 1641389 
4.0442800 

Davis 

Barick 

Butts 

Chauiberlain 

4.2093504 

Brier 

4. 1498126 

HOWELL,    LYCOMING   COUNTY. 

In  Lycoming  Township,  on  south  end  of  timbered  ridge,  2  miles 
west  of  Perrysville  post-office,  on  land  owned  by  Dr.  J.  H.  Howell. 
Theodolite  elevated  10  feet. 

Station  mark:  A  sandstone,  48  by  12  by  2  inches,  set  40  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet, 
marked  ''U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41°  20^  07.07^     Longitude,  77**  09'  17.05^^] 


To  station— 

Azimuth. 

Back  azimuth. 

1 
Log.  distance. 

1 

o          '             rt 

o        '          n 

Melert.          ' 

Searl 

61  25  49.40 

241  21  55. 15 

3. 9732097 

Harris 

62  34  03. 00 

242  32  01. 00 

3.68225 

Hesse 

130  23  08. 09 
156  17  06.20 

310  18  10.03 
336  15  41.  27 

4. 1382656 
3.8706345 

Buckhom  Mountain 

Bald  Knob 

i87  09  20.00 

7  09  42.00 

3.78565 
3.94149 

Crescent 

RARICK,  TIOGA  COUNTY. 


On  a  brushy  ridge  about  3  miles  west  of  Lambs  Creek  post-oflSce. 
Land  owned  by  James  Rarick,  who  lives  about  one-half  mile  south  of 
station.     Theodolite  elevated  24  feet. 


TBI  angulation:    PENNSYLVANIA. 
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Station  mark:  A  marble  post  38  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet, 
marked  *'U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41»  50^  49.89^.    Longitude,  77*»  09^  23.92^.] 


T»  iiutlon^ 

Aslmuth. 

Back  azimuth. 

O           f              It 

Log.  distance. 

o         r            H 

Jtfdert. 

Putnam 

35  01  41. 71 

214  54  22. 39 

4.4248621 

Belfor 

m^  44.92 

239  46  08.75 

4. 3154970 

Davis 

84  10  ^.39 

264  01  04. 20 

4. 2919327 

Clark 

110  48  07. 11 

290  32  47.  75 

4.5304672 

Karl 

117  17  06.21 

297  08  14. 85 

4. 3145069 

Robb 

131  51  31.54 
144  41  06. 01 
239  56  26. 12 
304  40  51. 14 
307  23  48. 00 

311  47  24.73 
324  32  53. 10 
60  02  15. 82 
124  48  54. 05 
127  27  29.00 

4.0583940 

Woodhull 

4. 4672132 

Bly 

4.1445663 

Chamberlain 

4.3087886 

Butte 

3.9844000 

Brier 

338  47  31. 09 

158  52  14. 66 

4.4356002 

Sampeon 

356  45  10. 14 

176  45  33.97 

4. 1641389 

ZUCKER,  LYCOMING  COUNTY. 

On  a  cleared  ridge,  known  as  Zucker  Hill,  in  Jackson  Township, 
about  5  miles  southwest  of  Liberty,  on  land  owned  by  Uriah  Alex- 
ander.    Theodolite  elevated  30  feet. 

Station  mark:  A  sandstone  bowlder  32  by  10  by  6  inches,  set  30 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a 
bronze  tablet  marked  '^U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41°  30^  19.30'-'.     Longitude,  77°  lO'  41.04''.] 


To  sutlon— 


Azimuth. 


Buckhom  Mountain  . . . 

Hesse 

Crawford 

Cedar 

Putnam \    140  11  52.21 

Hemlock 342  57  37.00 


4  53  29. 40 

40  29  21. 77 

93  32  39. 26 

122  02  02. 02 


Back  azimuth. 


184  52  59. 92 
220  25  18. 81 
273  27  51. 31 
301  49  05. 19 
320  05  25.54 
162  58  01. 00 


Lotf.  diDtance. 

Meters. 
4.0840454 
4. 1180925 
4.0040967 
4.5044256 
4.3235031 
3. 47027 
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BUCKHORN  MOUNTAIN,  LYCOMING   COUNTY. 

On  west  point  of  Buckhoi*n  Mountain,  2  miles  southwest  of  Cogan 
House  post-office,  in  Cogan  House  Township.  The  mountain  is  cov- 
ered with  high  timber,  and  signal  target  was  in  top  of  pine  trees  about 
100  feet  above  ground. 

Station  mark:  A  sandstone  post  36  by  8  by  10  inches,  set  34  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet  marked  "U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41*  23'  47.37'''.     Longitude,  77°  11'  25.5S".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Searl 

o        /          tt 

124  59  51.04 
105  43  28. 48 
144  34  40. 47 
184  52  59. 92 

O            '              tt 

204  57  21. 52 

285  39  55. 31 

324  30  22. 33 

4  53  29. 40 

Meter*. 
4. 0956165 
3.8909055 
4. 1931654 
4.0840454 
4.08617 
3.8706345 

Hesse 

Crawford 

Zucker    -_ 

Creficent 

Howell 

336  16  41. 27 

156  17  06.20 

SEABL,    LYCOMING   COUNTY. 

On  a  timberea  ridge,  in  Mifflin  Township,  2  miles  northwest  of  Sal- 
ladasburg  post-office.  Theodolite  elevated  23  feet.  Land  owned  by 
Augustan  Searl. 

Station  mark:  A  marble  post  ^^  by  6  by  6  inches,  set  32  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  ''U.  S.  Geological  Survey — Pennsylvania." 

[Latitude  41*»  17'  41.17".     Longitude  77*»  15'  11.93".] 


t 

To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Hesse  

O         '            It 

170  32  59. 01 
204  57  21. 52 

240  10  37. 00 

241  21  55. 15 
247  22  34.00 

350  31  55. 55 
24  59  51. 04 

60  12  30.00 

61  25  49. 40 
67  30  27. 00 

Metert. 
4. 1331005 

• 

4. 0956165 
3.66205 
3. 9732097 
4.25609 

Buckhom  Mountain 

Harris 

'    Howell 

Crescent 

ROBB,    TIOGA   COUNTY. 

On  a  cleared  ridge  about  1  mile  west  of  Farmington  Hill  post-oflBce, 
Owner  of  property,  James  Robb,  who  lives  200  yards  northwest  of 
station.     An  east  and  west  road  runs  100  yards  north  of  station. 


TBI  ANGULATION  :    PENNSYLVANIA. 
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Station  mark:  A  marble  post  40  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  "U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41*»  54''  57.13^.     Longitude,  77«  15'  33.63'^.] 


To  station*- 


Aslmuth. 


Davis 48  39  52.74 

Karl 100  27  32.52 

Clark 100  42  24.12 

Woodhull !  152  34  17.78 

Bly 27  143  40.41 

Rarick 311  47  24.73 


Back  admuth. 


Log.  distance. 


o             /                 // 

Melen. 

228  34  35.93 

4. 1639739 

280  22  47. 82 

3.9992705 

280  31  11. 06 

4.3730258 

332  30  11.89 

4.2635457 

91  53  37.32 

4.3139413 

131  51  31. 54 

4.0583940 

HESSE,  LYCOMING  COUNTY. 

On  east  end  of  a  timbered  rid^e  in  Pine  Township,  2  miles  south  of 
English  Center  post-office,  on  land  owned  by  Mrs.  Hesse.  Theodolite 
elevated  30  feet 

Station  mark:  A  sandstone  post  36  by  6  by  6  inches,  set  32  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  *'U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41*  24'  65.58^.    Longitude,  77*  16^  47.98^.] 


To  station— 

AxUmuxh. 

Back  aximuth. 

Log.  distance. 

■ 

Of          n 

O            /                If 

Metert. 

Cedar . 

145  21  15. 83 

325  12  23. 03 

4. 5145574 

i    Patnam 

169  11  46.05 

349  09  23.05 

4. 4253561 

Crawford 

1 

171  35  58. 34 

351  35  13.63 

4. 0301527 

(    Zucker 

220  25  18. 81 

40  29  21. 77 

4.1180925 

Hemlock 

232  36  19.00 
285  39  55. 31 

52  40  47. 00 
105  43  28. 48 

4.0720800 
3.8909055 

Backhom  Mountain 

Bald  Knob 

284  09  36.00 
288  53  06. 07 
310  18  10.03 
330  46  36.00 
350  31  55.55 

104  14  56. 00 
109  02  03.05 
130  23  08. 09 
150  49  33.00 
170  32  59.01 

4.0640500 
4.3000254 
4. 1382656 
4. 1050700 
4. 1331005 

Crescent.  - 

Howell 

Harris. 

Searl 

OBAWFOBD,  LYCOMING  COUNTT. 

On  a  bushy  ridge  in  Pine  Township,  1  mile  south  of  Oregon  Hill 
post-office.  Land  owned  by  Sam  Crawford,  who  lives  100  yards 
northwest  of  station. 
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Station  mark:  A  sandstone  post  36  by  6  by  6  inches,  set  32  inches 
in  the  ground,  in  the  center  of  top  of  which  is  set  a  bronze  tablet 
marked  "U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41«  30^  39.30^^     Longitude,  77°  17^  55.51^.] 


To  station- 


Azimuth. 


Cedar 133  44  28.60 

Putnam 167  33  59.02 

Zucker 273  27  51.31 

Buckhom  Mountain 324  30  22. 33 

Heese 351  35  13.63 


Back  azimuth. 


313  36  20, 10 
347  32  20.  71 
93  32  39. 26 
144  34  40. 47 
171  35  58. 34 


Log.  distance. 

Melert. 
4.3723846 
4. 2021037 
4.0040967 
4. 1931654 
4. 0301527 


PUTNAM,  TIOGA  CX)UNTY. 

On  a  cleared  ridge  in  Delmar  Township,  on  land  owned  by  William 
Putnam,  who  lives  200  yards  east  of  station.  Theodolite  elevated  25 
feet. 

Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  32  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet  marked  "U.  S.  Geological  Survey — Pennsylvania. " 

[Latitude,  41*»  39'  03.38'^    Longitude,  77**  20^  23.69'^] 


To  station- 

Azimuth. 

O         /                /' 

93  06  28.58 

Back  admuth. 

Log.  distance. 

Cedar  

Off 

272  59  57. 88 

Meters. 
4.1342086 
4. 4096113 
4.0686489 
4. 3061501 
4. 4248621 
4. 5986590 
4.3235031 
4. 2021037 
4.4253561 

Stiles    

Bel!  or 

166  55  52. 32 

167  51  01. 17 
214  54  22. 39 
223  25  14. 61 
320  05  25.54 
347  32  20.  71 
349  09  23.05 

346  54  37.36 

347  48  58. 30 
35  01  41. 71 
43  38  22. 72 

140  11  52. 21 
167  33  59. 02 
169  11  46.05 

Davis 

Rarick 

Bly 

Zucker  

Crawford 

Hesse 

BELFOR,   TIOGA   COUNTY. 

In  Delmar  Township,  on  a  spur  of  main  ridge,  3  miles  west  of 
Wellsboro.  Property  of  William  Belf or,  who  lives  400  yards  south  of 
station. 

Station  mark:  A  sandstone  post  36  by  6  by  6  inches,  set  34  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  "U.  S.  Geological  Survey — Pennsylvania." 


TRI angulation:   PENNSYLVANIA. 
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[Lfttitode,  41**  45^  13.18^.    Longitude,  77<»  22^  18.33'»'.] 


To  itetion— 


Cedar ... 
Davis  . . . 
Rarick  .. 
Sampson 
Putnam 


Azimuth. 


45  43  34.02 
169  05  30. 61 
239  46  08.  75 
282  30  47. 07 
346  54  37.36 


225  38  17.92 
349  04  42.  71 
59  54  44. 92 
102  39  46. 39 
166  55  52. 32 


Back  uimuth.         Log.  distance. 


Jfeterf. 
4.1844405 
3. 9308613 
4. 3154970 
4.  2829414 
4.0686489 


KARL,  TIOOA   COLTITY. 

On  a  cleared  ridge  about  4  miles  south  of  Osceola  and  1  mile  west  of 
Odells  Corners.     Owner  of  property  is  S.  D.  Karl. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  18  inches 
below  surface  of  ground. 

Surface  mark:  Over  the  station  mark  is  set  a  marble  slab  18  bv  24 
by  24  inches,  in  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  **U.  S.  Geological  Survey." 

[Latitude,  41*»  65'  55.65^.    Longitude,  77*  22'  39.74^.] 


To  station— 

Aximuth. 

Back  azlmath. 

Log.  distance. 

Davis 

O           '             H 

5  35  11.90 
50  15  02. 74 
100  48  33. 56 
274  29  45. 50 
280  22  47. 82 
297  08  14.  85 

o        /         «r 

185  34  39. 53 
230  08  09.00 
280  42  04. 89 
94  44  27. 23 
100  27  32. 52 
117  17  06. 21 

Meters. 
4.0608052 
4. 2695890 
4. 1342760 
4. 4844239 
3. 9992705 
4. 3145069 

Stiles 

Clark 

Bly 

Robb 

Rarick 

DAVIS,  TIOGA   COUNTY. 

On  a  brushy  ridge  about  3^  miles  south  from  Chatham  Valley  post- 
office.     Land  owned  by  Latham  Lumber  Company. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  2  feet  below 
surface  of  ground  and  marked  "  U.  S.  Geological  Survey — Pennsyl- 
vania." 

Surface  mark:  Over  the  station  mark  is  set  a  sandstone  slab  24 
inches  square,  in  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  **U.  S.  Geological  Survey — Pennsylvania." 
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[Latitude,  41«  49^  44.59'-'.    Longitude,  77*  23'  28.27"'.] 


To  station- 


Cedar  

Clark  .... 
Woodhull 

Karl 

Robb 

Bly 

Rarick  ... 
Sampson  . 
Putnam  . . 
Belfor..., 


Azimuth. 


26  05 
138  47 
185  25 
185  34 
228  34 
253  58 
264  01 
301  37 
347  48 
349  04 


37.49 
03.81 
32.81 
39.53 
35.93 
02.02 
04.20 
09.66 
58.30 
42.71 


Back  azimuth. 


206  01 

318  41 

,5  26 

5  35 

48  39 

74  13 

84  10 

121  46 

167  51 

169  05 


09.00 
08.23 
44.38 
11.90 
52.74 
15.22 
27.39 
57.27 
01.17 
30.61 


Log.  distance. 


Meten, 
4. 3266037 
4. 2698093 
4. 4156192 
4.0608052 
4. 1639739 
4. 5159980 
4. 2919327 
4. 3782513 
4. 3061501 
3. 9308613 


CEDAR,  TIOGA  COUNTY. 


On  land  owned  by  Billings  estate,  in  Ship  Township,  on  highest 
point  of  Cedar  Run  Mountain^  which  is  covered  with  high  dead  tim- 
ber.   Theodolite  elevated  30  feet. 

Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  32  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tab- 
let marked  "U.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41<>  39^  26.91'^    Longitude,  77*>  SO'  11.52'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  dlntance. 

Stiles 

o       /         a 

168  13  44. 65 
206  01  09. 00 
225  38  17. 92 
272  59  57. 88 
301  49  05. 19 
313  36  20. 10 
325  12  23. 03 

o        /          /y 

MHert. 
4.2688985 
4. 3266037 
4.1844405 
4. 1342086 
4. 5044256 
4. 3723846 

Davis 

26  05  37. 49 

45  43  34. 02 

93  06  28. 58 

122  02  02. 02 

133  44  28.60 

145  21  15. 83 

Belfor 

Putnam 

Zucker 

Crawford 

Hesse 

4. 5145574    ' 

GLABK,  TIOGA  CX)UNTY. 

On  a  brushy  ridge  about  1  mile  southwest  of  Purple  Brook  post- 
ofSce  and  3  miles  north  of  Westfield,  on  land  owned  by  James  Clark, 
who  lives  about  300  yards  east  of  station. 

Station  mark:  A  marble  post  42  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  "U.  S.  Geological  Survey." 


TRI angulation:    PENNSYLVANIA. 
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[Latitude,  41°  57'  18.06^.     Longitude,  77°  32'  20.77"'.] 


To  station—                            Asimuth. 

Back  azimuth. 

■  '  '■     1 

Log.  distance.    , 

o        /          a 

Stiles 3  32  31.09 

Woodhull 230  54  37.02 

o        1          n 

183  32  05. 21 
61  01  45.03 
100  42  24. 12 
100  48  33.66 
110  48  07. 11 
138  47  03. 81 

Meiers, 
4. 1607598 
4.  2776229 
4.  3730258 
4. 1342760 
4. 6304672 
4.  2698093 

Robb 280  31  11.06 

Karl 280  42  04.89 

Rarick 290  32  47.76 

'    Davis 318  4108.23 

I                                                 ■ 

STILES,    TIOGA   COUNTY. 

On  a  cleared  ridge  about  1  mile  east  of  Lansing  post-office.  Owner 
of  property,  Stephen  Stiles,  lives  on  northern  side  of  ridge  about  one- 
fourth  mile  from  station. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  1  foot  below 
surface  of  ground. 

Surface  mark:  Over  the  station  mark  is  set  a  marble  slab  10  bv  12 
by  12  inches,  in  center  of  top  of  which  is  cemented  a  bronze  tablet 
marked  "  IJ.  S.  Geological  Survey — Pennsylvania." 

[Latitude,  41*  49^  29.64^     Longitude,  77°  32'  69.63^.] 


I 

To  station— 

Aximuth. 

Back  azimath. 

\jQtg.  distance. 

Clark 

183  32  05. 21 
230  08  09.00 

o        »           n 

3  32  31. 09 
60  16  02.  74 

Melbers. 
4. 1607598 
4.2696890 
4. 4096113 
4.2688985 

Karl 

P^itna'n 

\    Cedar - 

1 

HARRISON,    POTTER   COUNTY. 

A  station  established  by  the  New  York  State  survey,  3  miles  west 
of  Harrison  Valley,  Pennsylvania,  on  a  hill  cleared  toward  north  and 
west,  and  owned  by  J.  J.  Downey. 

Station  mark:  A  granite  post  4:8  by  6  by  6  inches,  set  42  inches  in 
the  ground,  marked  ^'N.  Y.  S.  S.  228." 

[Latitude,  41*»  64'  69.04^.     Longitude,  77«  41'  51.84".] 


To  station— 

Azimuth. 

Back  azimuth. 

Logr.  distance. 

•  Swale 

o        /          n 

208  03  10. 47 
239  41  12. 00 
270  29    6. 12 

o        '          n 

28  11  28.77 
69  64  41. 42 
90  56  36.30 

Meters. 
4. 5697210 
4. 6084492 
4. 7656373 

Woodhull 

Bly 

*^» J  .•••..........••.... 
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Meridian  marks. 
BEAVER,    BEAVER  COUNTY. 

Location  of  station:  In  public  park,  eastward  from  court-house. 

Station  mark:  An  octagonal  sandstone  post  60  by  15  by  16  inches, 
set  40  inches  in  the  ground,  in  the  center  of  the  top  of  which  is 
cemented  a  bronze  tablet. 

Distant  mark:  North  of  station  603  feet;  an  octagonal  sandstone 
post  70  by  15  by  15  inches,  set  40  inches  in  the  ground,  in  the  center 
of  the  top  of  which  is  cemented  a  bronze  tablet. 

Resident  referee:  The  county  surveyor. 

CLARION,    CLARION  COUNTY. 

Location  of  station:  In  court-house  grounds  west  of  the  building. 

Station  mark:  A  stone  post  48  by  12  by  12  inches,  set  42  inches  in 
the  ground,  in  the  center  of  the  top  of  which  is  ceriiented  a  bronze 
tablet. 

Distant  mark:  South  of  station  401.2  feet,  in  public  park,  south  of 
Main  street;  a  stone  post  48  by  12  by  12  inches,  set  42  inches  in  the 
ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Resident  referees:  The  county  commissioners. 

GREENSBURO,    WESTMORELAND   COUNTY. 

Location  of  station:  In  park  connected  with  the  high  school,  just 
west  of  the  northwest  corner  of  the  building. 

Station  mark:  A  stone  post  40  by  8  by  8  inches,  set  36  inches  in  the 
ground,  on  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Distant  mark:  South  of  station  234.4  feet;  a  stone  post  similar  to 
that  at  station,  set  38  inches  in  the  ground  just  south  of  driveway  and 
east  of  Main  street. 

Resident  referee:  The  county  surveyor. 

INDIANA,  INDIANA   COUNTY. 

Location  of  station:  In  Normal  School  grounds,  eastward  from  the 
main  buil4ing. 

Station  mark:  A  sandstone  post  40  by  8  by  8  inches,  set  38  inches 
in  the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
tablet.  Reference  mark:  Southeast  corner  of  Normal  School  build- 
ing; S.  88^  03'  W.,  distant  156.75  feet. 

Distant  mark:  North  of  station  627.3  feet;  a  sandstone  post  simi- 
lar to  station  mark,  set  38  inches  in  the  ground.  Reference  mark: 
Southeast  corner  of  Model  School  building,  S.  70^  10'  W.,  distant 
156.5  feet. 
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KITTANNING,  ARMSTRONG    COUNTY. 

Location  of  station:  In  grounds  connected  with  city  reservoir,  about 
one-fourth  mile  north  of  court-house. 

Station  mark:  Stone  post  36  by  8  by  8  inches,  set  33  inches  in  the 
ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze  tablet. 
Reference  marks:  Board  fence,  east  68.1  feet;  board  fence,  south  4  feet. 

Distant  mark:  North  of  station  (across  the  reservoir),  about  400  feet, 
a  post  similar  to  that  at  the  south  station.  Reference  marks:  Board 
fence,  east  49  feet;  board  fence,  north  4.2  feet. 

MANSFIELD,  TIOGA   COUNTY. 

Location  of  station:  Southwest  of  South  Hall,  State  Noimal  School. 

Station  mark:  Sandstone  post  42  by  8  by  8  inches,  set  40  inches  in 
the  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 
Reference  mark:  Academy  street  (curb),  14  feet  west. 

Distant  mark:  North  of  station  213.5  feet;  a  sandstone  post  similar 
to  station  mark.  Reference  marks:  Walk,  4.5  feet  north;  South 
Hall,  87.7  feet  east. 

WEIXSBORO,  TIOGA  COUNTY. 

Location  of  station:  In  public  park,  southeast  of  court-house. 

Station  mark:  Marble  post  46  by  6  by  6  inches,  set  43  inches  in  the 
ground,  in  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Distant  mark:  North  of  station  335.9  feet;  a  marble  post  40  by  6 
by  6  inches,  set  36  inches  in  the  ground^  in  center  of  top  of  which  is 
cemented  a  bronze  tablet. 

Resident  referees:  The  county  commissioners. 

WIIXIAMSFOKT,  LYCOMING  COUNTY. 

Lfocation  of  station:  In  Brandon  Park,  about  300  feet  east  of  west, 
or  main,  entrance  to  the  park. 

Station  mark:  Sandstone  post  40  by  8  by  8  inches,  set  36  inches  in 
the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
tablet. 

Distant  mark:  North  of  station  519.3  feet,  a  sandstone  post  similar 
to  station  mark. 

Resident  referee:  R.  H.  Faries,  civil  engineer. 

YORK,   YORK   COUNTY. 

Location  of  station:  Pennsylvania  Park. 

Station  mark:  A  sandstone  post,  40  by  6  by  6  inches,  having  a  bronze 
tablet  cemented  in  its  top,  and  set  36  inches  in  the  ground,  430  feet 
east  of  center  of  Water  street  and  57  feet  north  of  center  of  Fulton 
sti-eet. 
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Distant  mark:  North  of  station  506  feet;  a  sandstone  post,  40  by 
6  by  6  inches,  having  a  bronze  tablet  cemented  in  its  top  and  set  36 
inches  in  the  ground,  88  feet  from  the  flagstaff  and  205  feet  from 
Soldiers  and  Sailors'  monument. 


MARYLAND—PENNSYLVANIA. 
Primary  Traverse. 

Sixty-three  geographic  positions  were  determined  in  Maryland  and 
Pennsylvania  by  primary  railroad  traverse,  by  W.  Carvel  Hall,  topog- 
rapher, in  September  and  October,  1899.  The  traverse  begins  at 
Washington  Monument,  Baltimore,  Maryland,  follows  the  Baltimore 
and  Lehigh  and  York  Southern  railroads  to  York,  Pennsylvania, 
thence  southward  along  the  Northern  Central  Railway  to  station  8  of 
the  first  line.     The  western  line  of  traverse  starts  at  the  northwest 

■ 

corner  of  the  city  of  Baltimore  and  follows  the  Western  Maryland 
Railroad  to  York,  Pennsylvania,  closing  on  an  azimuth  station  of  the 
first  line. 

Geographic  positions  along  the  Baltimore  and  Lehigh  and  York  Southern  railroads. 


Statlous. 

Latitade. 

Lopgitude. 

MARYLAND. 

Baltimore,  Washington  Monument 

O          »               It 

39  17  51.16 
39  22  07. 5 
39  23  54. 5 
39  25  15.6 
39  26  36.0 
39  29  02.6 
39  30  30.5 
39  .30  55. 3 
39  32  24. 1 
39  35  06.1 

39  37  35. 4 
39  39  08.  7 
39  41  19.  7 

39  43  16. 2 
39  45  51.  7 
39  47  12.4 
39  47  41.  7 

o       /          n 

76  36  57. 26 
76  37  57. 1  • 
76  35  28. 8 

Homeland  station,  road  crossinff  at 

Eudowood  station 

Loch  Raven  station 

76  32  12. 1     1 

Notch  Cliff  station,  road  crossinsr  at 

76  30  35.0 
76  29  36.3 
76  25  39. 2 
76  24  37. 1 
76  21  23.  8 
76  23  15. 5 

76  24  01. 2 
76  22  58. 9 
76  22  26. 1 

76  21  17. 3 
76  21  20.  7 
76  24  22. 1 
76  26  44.5 

Hyde  station,  road  crossinfi;  at 

T Aurel  Brook  station,  road  crossing  at 

Fallston  station,  road  crossin&r  at 

Belair  station,  road  crossine  at 

Forest  Hill  station,  road  crossing  at 

Femcliff  station,  road  crossing  one-half  mile 
north  of 

Minefield  station,  road  crossing  at 

Py  lesville  station,  second  road  crossing  south  of. 

PENNSYLVANIA. 

Maryland-Pennsylvania  boundary  line  monu- 
ment   - 

Castle  Fin  station 

Woodbine  station 

Bruce  station,  road  crossing  at..-. 
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Geographic  pasUiana  along  the  BaUimore  and  Lehigh  and   York  SouUiem  railroads — 

Continued. 


Stadoiu. 


Latitude. 


pRNMSYLVANiA— oontinned. 

Mcddy  Creek  station 

Laurel  station,  road  croasing  at 

Brog^eville  station,  road  crossing  at 

Windsor  station,  road  crossing  at 

Red  Lion  station 

Relay  station 

Enterprise  station,  road  crossing  at 

York,  comer  King  street  and  railroad  tracks 
York,  south  azimuth  stone 


39  48  30. 7 
39  49  33.8 
39  60  34.3 
39  52  11.8 
39  54  07. 8 
39  54  53.4 
39  56  38.4 
39  57  53. 3 
39  57  20. 1 


Longitude. 


76  28 
76  30 
76  31 
76  33 
76  36 
76  38 
76  39 
76  42 
76  43 


31.6 
37.1 
58.3 
48.2 
28.1 
40.6 
45.2 
57.7 
36.8 


Geographic  po$ition8  along  the  Northern  Central  Railway. 


Sutions. 


Latitude. 


PENNSYLVANIA. 

Grantley  station,  road  crossing  at 

Milepost  51  B,  crossing  500  feet  north  of 

Glatfelters  station,  road  crossing  at 

Lame  station,  road  crossing  at 

Seitzland  station,  road  crossing  at 

New  Freedom  station 

Maryland-Pennsylvania  State  line,  crossing  of 
Northern  Central  Railway 


Longitude. 


MARYLAND. 


Bentley  station 

Parkton  station 

Blue  Mount  station 

Glencoe  station 

Phoenix  station 

Cockeysvllle  station,  crossing  of  turnpike  at. 

Timonium  station 

Lake  station 

Mount  Washington,  road  crossing  at 

Melvale,  road  crossing  at 


39  56  56.2 
39  53  46.1 
39  52  28. 0 
39  49  12. 5 
39  47  09. 2 
39  44  25. 7 

39  43  17. 5 

39  40  31. 1 
39  38  33.2 
39  36  09.6 
39  33  03.4 
39  31  08. 6 
39  29  02. 8 
39  26  23. 4 
39  23  27. 3 
39  22  04.5 
39  20  44.0 


76  44  10.  2 
76  44  43. 1 
86  45  01.  7 
76  45  37. 8 
76  43  23.  2 
76  42  03. 0 

76  41  54. 3 

76  40  15. 6 
76  39  36. 4 
76  37  21. 4 
76  38  10. 8 
76  37  10.  7 
76  38  43. 6 
76  37  50. 0 
76  38  28.  7 
76  39  07. 2 
76  38  54. 2 
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Geographic  potUions  along  the  Western  Maryland  Railroad, 


stations. 


Latitude. 


MARYLAND. 

Baltimore,  northwest  corner  stone 

Howardsville  station,  road  crossing  at 

Mount  Wilson  station,  road  crossing  at 

O wings  Mill  station,  pike  crossing  at 

St.  George  station 

Woodensburg  station,  road  crossing  three- 
fourths  of  a  mile  south  of 

Fairview  station,  road  crossing  at 

Arcadia  station,  road  crossing  at 

Hampstead  station,  road  crossing  three-fourths 
of  a  mile  north  of 

IVIaple  Grove  station,  road  crossing  at 

Alesia  station,  road  crossing  at 

Maryland-Pennsylvania  State  line 

PENNSYLVANIA. 

Summit  station,  road  crossing  at 

Glenville  station,  road  crossing  at 

Sinsheim  station 

Junction  of  railroads,  road  crossing  northeast. 

Spring  Grove  station 

Thomasville  station,  road  crossing  at 

Botts  station j . 

York,  comer  Market  and  Water  streets 


39  20  24.9 
39  21  42. 5 
39  22  59.  7 
39  25  09.9 
39  27  56. 6 

39  29  37. 0 
39  31  51. 0 
39  33  50. 0 

39  37  01.9 
39  39  01. 8 
39  41  05.9 
39  43  14. 6 


39  44  21. 0 
39  45  33. 1 
39  48  17. 0 
39  49  55. 0 
39  52  14.  3 
39  55  44. 2 
39  56  08.  8 
39  57  41. 1 


Longitude. 

o   '    «r 

76  41  22. 2 

76  43  15.  7 

76  45  25. 8 

76  46  49. 0 

76  48  30. 1 

76  49  46. 0 

76  49  22.5 

76  50  16. 1 

76  51  20.0 

76  51  36. 5 

76  49  40. 6 

76  50  43. 6 

76  50  26. 1 
76  49  00. 4 
76  51  59. 9 
76  53  34. 4 
76  51  56.  0 
76  51  03. 4 
76  48  55.  6 
76  43  55. 1 


I 


ALABAMA-GEORGIA. 
Triang^lation  Stations. 

The  triangulation  in  these  States  is  based  on  the  United  States  Coast 
and  Geodetic  Survey  positions,  Indian  Mountain  and  Carnes  Mountain. 
The  field  work  was  executed  by  Mr.  W.  T.  Griswold,  topographer, 
using  an  8-inch  micrometer  theodolite. 
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NEWNAN,  COWETA  COUNTi',  GEORGIA. 

Standpipe  in  the  southwestern  part  of  the  town  of  Newnan. 
Station  nGiark:  Center  of  stand  pipe. 

[Latitude,  33*^  22'  09,81'^.     Longitude,  84<*  48'  09.72^.] 


To  sUtlon^ 


Aximuth. 


Back  admuth. 


Blackjack 

Oak  Mountain \    136  51  02.54 


O         '  It 

99  51  41.  72 


O         /  ft 

279  36  23.56 
316  43  52. 28 


Log.  distance. 


Mdert. 
4. 6407697 
4.4686557 


CARNE8,  POLK  COUNTY,  GEORGIA. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  on  a 
small  hill  2  miles  east  of  Rockmart. 

Reference  mark:  A  cut  stone  post  on  the  northeast  break  of  top  of 
hill,  8.6  feet  distant  from  what  appeared  to  be  the  original  station 
mark. 

[Latitude,  33«  59^  36.76^.    Longitude,  85°  00^  50.03^'.] 


To  station- 

Admuth. 

Baclc  azimuth. 

Log.  distance. 

O           /                IT 

o        /           n 

Meltri. 

Indian  

...1      96  19  24.20 

276  05  35.  70 

4. 5823753 

Horse  Leg 

..:■     142  39  03.66 

322  31  38. 23 

4. 5251157 

OAK  MOUNTAIN,  CARROLL  COUNTY,  GEORGIA. 

On  a  small  hill  4  miles  east  of  the  town  of  CarroUton. 
Station  mark:  Oak  tree  which  was  cut  off  24  feet  from  the  ground 
for  theodolite  support. 

[Latitude,  33**  33'  45.85^.     Longitude,  85°  01'  09.79^.] 


To  station—                           Azimuth. 

1 

Back  azimuth. 

Log.  distance. 

Blackjack 

Of          n 

58  33  17. 92 

89  26  22. 22 

127  53  39. 56 

145  46  08. 35 

O          /              H 

238  25  07.93 
269  12  00.  71 
307  45  36. 95 
325  42  23. 02 

Meitn. 
4. 4294345 
4.6042384 
4.4536641 
4. 2700997 

1 

Turkey  Heaven 

Talley 

Reeds 

i    Newnan 

Standpipe 

316  43  52. 28 

136  51  02. 44 

4.4686557 
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BEIDS,  HABAL80N   COUNTY,  OEOEGIA. 

On  lone  hill  1  mile  southeast  from  the  town  of  Bremen. 
Station  mark:  Lone  signal  tree. 

[Latitude,  33^  42'  05.47^.     Longitude,  85*  07'  56.68''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Blackjack  

Ota 

22  52  57. 43 

99  42  47. 31 

119  19  47. 48 

325  42  23.03 

o          /              // 

202  48  31. 50 
279  38  29. 65 
299  07  01. 33 
145  46  08. 35 

4.5044654 
4.0837480 
4.6086044 
4. 2700997 

Talley 

Stead 

Oak  Mountain 

] 

-     FELTON,    HAEALSON  COUNTY,    GEOBGIA. 

On  Dugdown  mountain  200  yards  east  of  road  over  mountain  from 
Hickman  Junction,  2i  miles  east  of  the  town  of  Felton. 
Station  mark:  A  black-jack  tree. 

[Latitude,  33°  54'  29.98".    Longitude,  85«»  11'  34.72".] 


To  station^ 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Talley 

o        /         n 

16  52  48. 59 

84  07  28. 14 

173  56  14. 33 

O           t              It 

196  50  31. 53 
263  56  41. 51 
353  54  50.56 

Meters. 
4.3392057 
4. 4764885 
4. 5591658 

Stead 

Horse  Lee 

HOBSE  LEG,    FLOYD  COUNTT,   GEOBGIA. 

On  highest  point  of  Horse  Leg  Mountain,  north  of  Coosa  River  and 
west  of  the  city  of  Rome. 
Station  mark:  Trimmed  tree. 

[Latitude,  34*>  13'  59.52".    Longitude,  86*»  14'  04.27^.] 


To  station- 

Azimuth. 

Back  azixn'ith. 

Log.  distance. 

Indian  

o       t        n 
38  06  37.62 
322  31  38. 23 
353  54  50. 56 

o          /           // 

218  00  12. 25 
142  39  03. 66 
173  56  14. 33 

Mder9. 
4.4555885 
4. 5251157. 
4. 5591658 

Carnes 

Felton 
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TALLEY,  HARAL80K   COUNTY,  GEORGIA. 

On  the  top  of  a  lone  hill  about  300  feet  high,  called  Talley  Mountain, 
2  miles  southeast  of  the  town  of  Tallapoosa. 

Station  mark*  Large  chestnut  oak  signal  tree. 

Reference  mark:  Copper  bolt  in  solid  rock  near  southwest  side  of 
tree. 

[Utitude,  3;^*'  43'  11.  eS'',     Longitude,  85°  ly  40. 95^.] 


To  station— 


Turkey  Heaven . 
Stead  Mountain. 
Felton 


Azimuth. 

o  /  // 

44  44  09.  74 
127  11  69.64 
196  50  31.63 


Back  azimuth. 


224  37  49. 03 

307  03  31.47 

16  62  48. 69 


Ix^.  distance. 


Meters.  \ 

4.4011820 
4.4693360 
4.3392067 


BLACKJACK,  HEARD  COUNTY,  OEORGIA. 

On  the  north  end  of  Blackjack  Mountain,  near  the  Alabama- 
Georgia  line.  A  road  from  Graham  passes  over  mountain  about  one- 
fourth  of  a  mile  south  of  station. 

Station  mark:  A  small  black  jack  oak  cut  off  26  feet  from  ground 
for  instrument  support. 


[Latitude,  33*'  26'  09.80^^     Longitude,  85°  15'  57.58''.] 


To  station— 

,    Turkey  Heaven 

Reids 

<^k  Mountain? 

Azimuth. 

..      128  09  00.35 
..      202  48  31.50 
.J     238  26  07.92 

Back  azimuth. 

308  02  50.  24 
22  52  57. 43 
58  33  17. 92 
99  51  41.  73 

Log.  distance 

Meter$. 
j       4. 3423768 
4.5044654 
'       4. 4294.345 

Newiian  stand  pipe 

. .      279  36  23. 56 

1 

4. 6407697 

n 


J 


INDIAN,  CHEROKEE  COUNTY,  ALABAMA. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  on  the 
highest  point  of  Indian  Mountain,  about  li  miles  west  of  the  Georgia- 
Alabama  line. 

Station  mark:  A  hole  drilled  in  solid  rock  2  feet  below  surface  of 
ground. 

21  OEOL,  PT  1 17 
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[Latitude,  34*>  01^  49.94'^.     Longitude,  86<»  25'  31.10".] 


To  station- 
Stead  

Horse  Leg 

Games 

Felton 


Azimuth. 


O         I 


26  29  21. 13 
218  00  12. 25 
276  05  85.  70 
302  11  59.  70 


1 
Back  aslmuth. 

Log.  distance. 

o         '           n 

Meten. 

206  26  20. 63    : 

4. 2699742 

38  06  37. 63    \ 

4. 4555885 

96  19  24. 20    ' 

4. 5823753 

122  19  47.02 

1 

4. 4047060 

TURKEY   HEAVEN,  CLEBURNE  COUNTY,  ALABAMA. 

On  an  eastern  spur  from  the  north  end  of  Turkey  Heaven  Mountain. 
Station  mark:  Oak  signal  tree. 

Reference  mark:  Triangle  cut  on  granite  ledge  4  feet  southwest 
from  tree. 

[Latitude,  33°  33'  30.36^.     Longitude,  85''  27'  08.20^'.] 


To  station- 


Stead  Mountain 

Talley 

Oak  Mountain  . 
Blackjack 


Azimuth. 

Back  azimuth. 

o        •         u 

O            '               tt 

170  45  23. 09 

350  43  17. 60 

224  37  49. 03 

44  44  09.  74 

269  12  00. 71 

89  26  22. 22 

308  02  50.24 

128  09  00.35 

Log.  distance. 


4.5583062 
4.4011820 
4. 6042384 
4.  3423768 


STEAD  MOUNTAIN,  CLEBURNE  C50UNTY,  ALABAMA. 

On   the  southeast  of    the  range  of    mountains   known   as  Okey 
Mountains. 

Station  mark:  Oak  signal  tree. 

Reference  mark:  Aluminum  bolt  sunk  in  solid  rock  near  north  side 
of  tree. 

[Latitude,  33°  52^  48.93^'.     Longitude,  85**  30^  54.26'".] 


To  station- 
Indian  

Felton 

Talley 

Turkey  Heaven . 


Azimuth. 
o       «  a 

206  26  20. 63 
263  56  41.51 
307  03  31. 47 
350  43  17.60 


Back  azimuth.      :    Log.  distance. 


;/ 


26  29  21. 13 

84  07  28. 14 

127  11  59.54 

170  45  23. 09 


Meters. 
4. 2699742 
4. 4764885 
4. 4693350 
4. 5583062 
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cexthal.  section  of  topography. 

OHIO. 

Primary  Traverse. 

The  following  geographic  positions  were  determined  by  Mr.  George 
T.  Hawkins  during  the  field  season  of  1899  from  primary  traverse 
beginning  at  St.  Marj-'s  Church  in  Toledo,  the  latitude  and  longitude 
of  the  church  spire  having  been  determined  by  the  United  States  Lake 
Survey.  Lines  were  extended  from  this  position  to  control  the  Toledo, 
Oak  Harbor,  and  Maumee  Bay  quadrangles. 

Lines  follow  Lake  Shore  and  Michigan  Southern  Railway  from 
Toledo  to  State  line  northwest  of  Sylvania,  and  from  Toledo  to  State 
line  northeast  of  Alexis;  Toledo,  St.  Louis  and  Kansas  City  Railroad 
from  Toledo  to  Waterville;  Hocking  Valley  Railway  from  Toledo  to 
Lemoyne;  Lake  Shore  and  Michigan  Southern  Railway  from  Toledo 
to  eastern  edge  of  Oak  Harbor  quadrangle. 

Geographic  pomlioii*  in  Ohio. 


SUtion. 


LAtitude. 


Of  It 

St.  Mary'a  Church  spire 41  3«  33.02 

Park,  Lake  Survey  station 41  39  57.95 

Summit  avenue  and  Wheeling;  and  Lake  Erie 

Railroad  crossing 41  40  41.8 

Michigan  and  Ash  streets,  comer  of 41  40  04. 8* 

Ironville  station,  cro(«ing  at 41  40  19. 0 

Booth  station,  crossing  east  of 41  38  16. 9 

Curtis,  crossing  1,000  feet  east  of 41  37  04. 7 

Trowbridge,  crossing  150  feet  east  of 41  34  46. 8 

Trowbridge,  4 J  miles  southeast  of;    croHsing 

900  feet  west  of  head  block '  41  33  00. 3 

Oak  Harbor  station,  crossing 700 feet  east  of...  41  31  11.8 

Lacame,  crossing  2}  miles  east  of 41  31  09. 0 

I^came,  crossing  1,000  feet  east  of  station 41  31  09. 9 

Bancroft  street,  Michigan  Central    Railroad 

crossing 41  39  48.9 

Bancroft  street,  Lake  Shore  Railway  crossing- .  41  39  48.  7 
Ottawa  Park,  forks  of  road  at  southwest  cor- 
ner of ■ 41  39  47.2 

Central  avenue,  crossing  at '  41  40  36. 0 

Sylvania,  crossing  400  feet  west  of 41  42  30. 8 

State  line,  crossing  of 4 1  43  30. 8 

State  line,  crossing  1  mile  north  of 41  44  21.  2 

We8tTole<lo  station 41  41  25.7 


Longitude. 


O  /  H 

83  32  03.  71 
83  30  37.  24 


83  29  49.  8 
83  31  00.  2 
83  29  05.3 
83  24  50.  8 
83  22  07. 0 
83  16  51.3 

83  12  46.  8 
83  08  44.  4 

82  59  36.  2 

83  02  22.  0 

83  34  22. 4 
83  34  38.  2 

83  36  28.  8 
83  40  17.5 
83  42  06.  6 
83  42  34.  7 
83  43  27. 0 
83  33  24. 5 
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Geographic  posUiotiJt  in  Ohio — Continued. 


Station. 


Latitude. 


Lake  Shore  Railway,  crossing  of  pike 

State  line  and  Lake  Shore  Railway  crossing.. . 

Sch(K)lhou8e,  cnjaaing  at 

Michigan  Central  and  Toledo,  St.  Louis,  and 
Kansas  City  railroads  crossing 

Crossing  2  miles  southwest  of  last 

Maumee,  crossing  320  feet  northeast  of  station. 

Waterville,  crossing  2J  miles  north  of 

VVaterville  station,  first  crossing  south  of 

Fassett  street,  crossing  at , 

Walbridge,  first  crossing  south  of 

Lemoyne,  crossing  2  miles  north  of 

Leinoyne,  crossing  of  pike  at 

Toledo,  St.  Louis,  and  Kansas  City  and  Wa- 
bash railroads,  crossing  of 

Crossing  2  miles  southwest  of  Michigan  (An- 
tral Railroad  crossing 

Michigan  Central  and  Lake  Shore  railroads 
crossing 

Long  Bridge,  at  east  end  of  truss 


Longitude. 


INDIANA. 


O  '  // 

41  41  59.9 
41  43  52.3 

41  44  23.6     ! 

I 

I 

41  37  34. 4  i 
41  36  16.  7  j 
41  33  56. 5  I 
41  32  11.3  ' 
41  30  01.3  j 
41  37  43.8 
41  34  36.4 
41  31  19.5 
41  29  45. 2 

41  37  18.0 

41  36  44.3 

41  38  20.9 
41  37  53.  2     ' 


H 


83  32  55. 0 

83  31  18.  2 
83  30  51.2 


83  :u 
83  35 
83  39 
83  42 
83  43 
83  31 
83  29 
83  28 
83  28 


24.4 
52.6 
20.3 
36.2 
30.9 
41.3 
38.  2 
50.8 
27.0 


83  34  48.  2 

83  35  37.  2 

83  34  25. 6 
83  32  21.6 


Primary  Traverse. 

Geographic  positions  were  determined  by  Mr.  George  T.  Hawkins, 
topographer,  by  primary  tmverse,  during  the  field  season  of  1899. 
Starting  from  United  States  Coast  and  Geodetic  Survey  astronomic  sta- 
tion at  Henderson,  Kentucky,  the  traverse  follows  the  Illinois  Central 
Railroad  to  Evansville,  Indiana,  thence  over  Louisville,  Evansville  and 
St.  Louis  Consolidated  Railroad  (the  ''Air  Line,")  to  Oakland  City  via 
Huntingburg,  thence  over  Evansville  and  Terre  Haute  Railroad  to 
Evansville,  and  joins  line  at  station  43,  completing  a  circuit. 


(iecfyraphic  jX)8ilions  m  Indiana. 


Siatloii. 


Latitude. 


LKMiKiiiKli'. 


n 


Henderson  astronomic  pier i  37  50  24.80       87  35  26.10 

I 

Crossing  at  north  end  Evansville  fairground..^  37  57  51.0  87  32  31.8 
Section  comer  at  white  school,  4  miles  east  of  . 

Evansville 37  59  33.5     i     87  29. 29.2 

Section  comer  at  negro  school,  5  miles  east  of 

Evannville 37  59  33.  3         87  28  22.  5 
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GtwfTftphic  positions  in  Jndiava — Continue* I. 


Station. 


C'han<)1er  station 

Quarter  <*omer  between  sees.  31  and  36,  T.  5 

S.,R.  8and9  AV 

Boonville  station 

C'ornefHec^.  30, 31 ,  36and  25,T.  5  S. ,  R».  7and  8  \V 

Degonia  station i 

Quarter  comer  between  aece.  13  and  18,  T.  5 

S.,Rt..  6and  7W 

Tennvson  station I 

(ientryville  station 

Rockport  Junction 

South  comer  sees,  31  and  32,  T.  4  S.,  R.  5  W  . . . 

Lincoln  station 

Dale  station 

Quarter  comer  lietween  sees.  4  and  9,  T.  4  S. , 

R.5\V 

Ferdinand  station 

Huntingburg  station | 

Quarter  iromer  between  set's.  19  and  24,  T.  2 

8.,Rs.  5and6W 

Duff  station 

Velpen  station 

Hartwell  Junction 

Center  se<'.  2,T.2S.,R.7  W 

Winslow  station 

Comer  sees.  9, 10, 15,  and  16,  T.  2  S.,  R.  8  W 

Oakland,  city  station 1 

Station  5  miles  north  of  Oakland  (no  name)  .. 
Quarter  comer  between  sees.  21  and  22,  T.  1  S., 

R.8AV 

Hosnier  station 

Somerville  station 

Quarter  comer  between  sees.  14  and  15,  T.  3  S., 

R.9W 

Lynn  station 

Center  sec.  17,  T.  4  8.,  R.  9  \V 

Elberfleld  station 

Northwest  comer  sec.  6,  T.  5  S.,  R.  9  W 

Comer  sections 

Comer  sections 

Junction  2  miles  north  of  Evansville 


Latitude. 

38  02  29. 2 

:«  02  M.  5 
38  02  48.  4 
38  02  56.  3 
38  03  31. 4 

38  05  01.8 
38  04  58.  8 
38  06  17.6 
.38  06  30.  8 
38  07  10.  3 
38  07  17. 3 
38  09  51.7 

38  11  36.2 
38  13  07.4 
:«  17  58.6 


38  19 
38  19 
38  21 
38  21 
38  22 
38  22 
38  21 
38  20 
38  24 


43.0 
42.5 
24.6 
47.7 
19.8 
39.3 
00.6 
25.5 
15.6 


SS  24  57. 0 
38  25  04.  7 
38  16  43.  5 


38  15  13.6 
38  11  43./ 
38  10  26. 1 
36  09  37. 1 
38  07  23. 6 
38  04  06.3 
38  03  05. 1 
38  01  03.  7 


l»ng1tude. 


m         ! 


87  00 
87  01 
87  06 
87  08 
87  09 
87  12 
87.17 
87  20 
87  17 


58.2 
29.6 
06.2 
27.4 
14.6 
31.0 
46.7 
34.9 
59.6 


87  17  43. 8 
87  17  50.4 
87  22  36. 9 

87  23  26. 1 
87  25  28. 5 
87  26  12.8 
87  26  42.  7 
87  28  15.9 
87  30  07.  8 
87  31  04.0 
87  32  19.  2 


87  22  09. 4 


87  21  28.0 
87  16  22.  5  ' 
87  14  44. 1 
87  11  09.1  , 

87  07  50.0 
87  07  00.  7 
87  01  55. 4 
87  00  19. 9 
86  59  50.  8 
86  59  52.  4 
86  58  29. 6 

86  58  07.  7 
86  57  16. 3 
86  56  54.6 
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Meridian   Marks. 
BOONVILLE,    WARRICK   COUNTY. 

Location  of  station :  In  grounds  of  County  Fair  Association,  inside 
the  half-mile  race  track. 

Station  mark:  A  limestone  post  40  by  7  by  7  inches,  set  38  inches 
in  the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
meridian-mark  tablet.  Reference  marks:  Oak  tree  8  inches  in  diam- 
eter N.  4°  E.,  270  feet  distant.  Oak  tree  30  inches  in  diameter  N.  76^ 
E.,  228  feet  distant. 

Distant  mark:  North  of  station  mark  400  feet.  A  limestone  post 
40  by  7  b}'^  7  inches,  set  40  inches  in  the  ground.  Aluminum  bolt  in 
center  of  top  of  post. 

Resident  referee:  County  clerk. 

Magnetic  declination,  3°  14'  E.,  September  28,  1899,  at  6.30  a.  m. 

evansville,  vanderburg  county. 

Location  of  station:  In  grounds  of  the  Willard  Library,  a  few  feet 
north  of  south  fence. 

Station  mark:  A  limestone  post  42  by  6  by  6  inches,  set  40  inches  in 
the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Southwest  corner  of  library  building  N.  27^ 
E.,  173  feet  distant,  Southwest  corner  of  grounds  S.  48°  W.,  55  feet 
distant. 

Distant  mark:  North  of  station  mark  395  feet.  A  limestone  post  28 
by  6  by  6  inches,  set  28  inches  in  the  ground.  Aluminum  bolt  in  cen- 
ter of  .top  of  same.  Reference  marks:  Northwest  corner  of  grounds 
N.  84°  W.,  135  feet  distant.  Northwest  corner  of  library  building  S. 
48°  E. ,  166  feet  distant. 

Resident  referee:  County  clerk. 

ARKANSAS. 

Primary  Traverse. 

The  following  geographic  positions  were  determined  by  Mr.  George 
T.  Hawkins  by  primary  traverse  in  1898,  from  the  United  States 
Coast  and  Geodetic  Survey  astronomic  pier  at  Little  Rock,  Arkansas, 
along  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  to  Texar- 
kana,  thence  northward  along  the  Kansas  City,  Pittsburg  and  Gulf 
Railroad  to  Black  Fork  triangulation  station,  established  in  1887: 
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Geographic  pomiions  in  ArkauMut, 


station. 


LAtitude. 


Lonirltude. 


n 


Utile  Rock  aatronomic  pier 

Ensign  station 

Mabelvale  station 

Quarter  comer  between  seen.  3  and  10,  T.  1 

S.,  R.  13>V 

Alexander  station 

Brvant  station 

Center  sec.  34,  T.  1  S.,  R.  14  W 

Benton  station 

Comer  sees.  10, 11, 14,  and  15,  T.  2  8.,  R.  15  W. 

Juniorsville  station 

Traskwood  station 

Center  sec.  19,  T.  3  S. ,  R.  15  W 

Gifford  station , 

Perla  station , 

Malvern  station 

Quarter  comer  between  sees.  22  and  27,  T.  4 

S.,R.17W 

Etta  station  board 

Saginaw  Junction  ( Head  BUx*k) 

Masons  (station  IxMird ) 

Donaldson  station 

Center8ec.3,T.6S.,R.  18W 

Witherspoon  (station  board) 

Comer  sees.  1, 2, 35,  and  36,  Ts.  6  and  7  S.,  R. 

18  W 

Dale  Junction 

Quarter  comer  between  sees.  20  and  21,  T.  7 

S.,R.19W 

Arkadelphia  station 

Gum  Spring  station 

Corner  sees.  6,  7,  12,  and  1,T.  8  S.,  Rs.  19  and 

20  W 
Quarter  comer  between  necs.  25  and  36,  T.  8 

S.,R.20W. 
Curtis  station 
Smithton  station 
Gurdon  station 
Comer  sees.  1,  6,  7,  and  12,  T.  10  S.,  Rs.  20  and 

21  W 


34  39  17.2 

92  23  22. 4 

34  39  16.  8 

92  23  25. 7 

34  37  48.  0 

92  26  41.6 

34  35  37.  3 

92  29  25.  5 

34  35  26. 6 

92  29  29.  7 

34  33  11.8 

92  35  20. 8 

34  33  25.1 

92  35  24. 5 

34  30  52.  7 

92  37  41.4 

34  26  57. 0 

92  39  22. 2 

34  26  58. 8 

92  m  22. 2 

34  22  30. 5 

92  44  39. 6 

34  22  07.  4 

92  46  59. 5 

M  21  52. 1 

92  48  55.  4 

34  21  26. 6 
34  17  18.4 
34  16  34. 9 
34  16  15.0 
34  14  12. 7 
34  14  06. 6 
34  09  44.8 

34  09  29. 4 
34  07  17. 6 

34  06  45.8 
34  06  48.8 
34  03  48. 8 

34  03  45. 2 

33  59  49. 0 
33  59  43. 9 
33  56  31.6 
33  55  08. 1 

33  53  24. 5 


92  49  13.  3 
92  52  51. 1 
92  53  27. 5 
92  53  44. 2 
92  55  26. 9 
92  55  38. 9 
92  59  11.2 

92  59  27.  2 

93  02  31.8 

93  a3  03. 6 
93  as  12. 3 
93  05  28.  3 

93  05  14.  8 

93  05  53.  2 

93  a5  56. 0 

93  07  52.  7 

93  09  14. 3 

93  11  46.4 


34  44  48. 00   92  16  29. 00  | 
34  41  09.  2    92  20  58. 2  ' 
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Geographic  posUion8  in  Arkanscu — Continued. 


Station. 

Latitude. 

Longitude. 

Beime  station 

O         /             ff 

33  53  16. 9 
33  52  22. 6 
33  51  42.  7 
33  50  59. 2 
33  50  57.  7 

33  48  05.9 
33  48  05.3 
33  43  38. 0 
33  43  23.1 
33  40  06.2 
33  40  04.6 
33  38  32. 7 
33  37  32. 0 
33  36  58. 1 
33  36  53.0 
33  36  41. 6 
33  32  30. 0 
33  28  51. 4 
33  26  48.3 
33  25  08. 6 

33  25  00. 1 
33  25  20.3 
33  32  58. 5 
33  34  57. 2 
33  36  27.  7 
33  38  07. 8 
33  40  15. 8 
33  40  25. 8 

33  40  28. 4 
33  42  46. 5 
33  44  21.4 

33  44  26. 2 
33  45  48.1 
33  46  21. 2 
33  49  49. 4 
33  50  01. 6 

o      /         // 

93  12  18. 4 
93  15  13. 2 
93  17  55. 5 
93  19  14.3 
•   93  19  34. 3 

93  23  09. 0 
93  22  53. 0 
93  28  29. 3 
93  28  32. 6 
93  35  34. 8 
93  36  02.4 
93  40  43. 9 
93  43  28. 0 
93  46  02. 4 
93  48  41.0 
93  48  51.3 
93  53  16. 5 

93  57  50. 6 

94  01  50. 0 
94  02  36. 3 

94  03  11.0 
94  03  13. 6 
94  02  42. 6 
94  02  40. 5 
94  03  55. 2 
94  05  42. 4 
94  07  48. 3 
94  07  58. 1 

94  07  58. 4 
94  08  52. 3 
94  08  59.4 

94  08  50. 7 
94  13  15.3 
94  15  34. 3 
94  21  03. 0 
94  21  17. 6 

Britts  station 

Clark-Nevada  countv  line 

Comer  sees.  23, 24, 25,  and  26,  T.  10  S.,  R.  22  W. 
Boutrhton  station 

Quarter  comer  between  sees.  8  and  9,  T.  11  S., 
R.22  W 

Prescott  station 

Emmet  station 

Comer  sees.  3, 4, 9,  and  10,  T.  12  S.,  R.  23  W 

Hope  station 

Corner  sees.  28, 29, 32,  and  33,  T.  12  S.,  R.  24  W. 
Guemeev  station 

Sheppard  station 

Sprudel  station 

Comer  sees.  16, 17, 20,  and  21,  T.  13  8.,  R.  26  W . 
Fulton  station 

Homan  station 

Mandeville  station 

Comer  sees.  19, 20, 29,  and  30,  T.  15  S.,  R.  29  W. 

State  line  in  front  of  Texarkana  station 

Crossing  Texas  and  Pacific  and  Kansas  City, 
Pittsburg,  and  Gulf  railroads 

Texarkana  f  Tnee  street)  station 

Red  River  bridcre,  south  end 

Oeden  station 

Comer  sees.  23, 24, 25,  and  26,  T.  13  S.,  R.  29  W. 
Hudson  station 

Ashdown •_ 

Choctaw  Junction 

Quarter  comer  between  sees.  31  and  32,  T.  12  S. , 
R.29  W 

Rankin  station 

Wilton  station 

Comer  sees,  (i,  7, 12,  and  1,  T.  12  S.,  Rs.  29  and 
30  W 

Mistletoe  station 

Alleene  station 

Winthrop  station 

Comer  Ts.  10  and  11  S.,  Rs.  21  and  22  W 
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Geographic po9iiimi9  in  Arkanms — (*ontiiiiieil. 
station.  Latitude. 


tf 


Little  River  bridge,  south  end 1 

Quarter  comer  between  sees.  I  and  36,  Ts.  9 

andlOS.,R.32W 

Horatio  station ' 

Dequeen  station | 

Center  sec.  30,  T.8S.,R.31  W 

Pullman  road  crossing , 

Quarter  comer  between  sees.  H  anil  9,  T.  7  S., 

R.31  W 

Gillhani  station ' 

Granniss  station 

Center  sec.  18, T.  7  8.,  R.31  W 

Comer  sees.  19, 20, 29,  and  30,  T.  5  8. ,  R.  31  VV . . 

Wickes  road  crossing 

Janssen  station 

Center  sec.  25,  T.  4  8. ,  R.  32  W 

Cove  station 

Hatfield  station 

Comer  sees.  13, 14, 23,  and  24,  T  3  8.,  R.  32  W  . 

Rust  station 

Mena  station 

Comer  seca.  7, 8, 17,  and  18,  T.  2  8. ,  R.  35  W 

Acorn  station 

Rich  Mountain  station 

Black  Fork  triangulation  station '. 


33  53  31.  7 

33  56  07.4 

33  56  18. 8 

34  02  11. 4 
34  02  15. 1 
34  07  03. 5 


34  10 
34  10 
34  14 
34  14 
34  17 
34  18 
34  22 
34  22 
34  26 
34  29 
34  29 
34  33 
34  34 
34  35 
34  38 
34  41 
34  42 


I 


07.3 
05.1 
20.9 
27.8 
57.0 
03.4 
45.5 
46.9 
02.2 
03.3 
20.3 
04.5 
55.6 
09.2 
44.6 
23.1 
39.78 


Longitude. 

O  '  " 

94  23  09.  2 

94  21  :^.5 
94  21  43.2 
94  20  14.  3 
94  20  21.0 
94  19  35.  8 


94  18 
94  19 
94  20 
94  20 
94  20 
94  20 
94  22 
94  22 
94  24 
94  22 
94  22 
94  20 
94  14 
94  13 
94  13 
94  21 
94  22 


51.8 
00.0 
11.3 
26.4 
38.3 
20.7 
02.3 
13.8 
40.1 
47.3 
36.8 
29.0 
11.5 
55.1 
16.0 
20.5 
07.59 


WISCONSIN. 

Primary  Traverse. 

The  following  geographic  positions  were  determined  by  Mr.  George 
T.  Hawkins,  topographer,  during  the  field  season  of  1899,  by  primaiy 
traverse  between  United  States  Coast  and  Geodetic  Survey  station 
insane  asylum  (near  Madison)  and  the  astronomic  station  of  the 
United  States  lake  survey  near  Valley  Junction,  and  thence  to  the 
United  States  lake  survey  station  Fort  Howard  (near  Green  Bay) 
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Geogruphic  positions  along  or  near  the  ChicagOf  Milwaukee  and  Si.  Paul  Railway,  from 

Madison  to  Vesper. 


station. 


Latitude. 


Madison  Insane  Asvlum 

Windsor  station 

Ck)rner  sees.  17, 18, 19,  and  20,  T.  9  N.,  R.  10  E. . 

Deforest  station 

Corner  seers.  7, 8, 17,  and  18,  T.  9  N.,  R.  10  E 

Comer  sees.  5, 6,  7,  and  8,  T.  9  N.,  R.  10  p: 

Morrisonville  station 

Arlington  station 

Comer  sees.  1, 2, 11,  and  12,  T.  10  N.,  R.  9  E 

Poynette  station , 

Corner  sees.  26, 27, 34,  and  35,  T.  11  N.,  R.  9  E. . 
Corner  sees.  9, 10, 15,  and  16,  T.  11  N.,  R.  9  E. . . 
Junction  Madison  Branch  and  main  line,  2 

miles  east  of  Portage 

Portage  station 

Comersecs.  1, 2, 35,  and  36,  Ts.  12  and  13  N.,  R. 

8E 

Comer  sees.  29, 30, 31,  and  32,  T.  13  N.,  R.  8  E. . 

Hubbard  station 

I^ewiston  station 

Cheng  station 

Sec.  comer 

Corner  sees.  17, 18, 19,  and  20,  T.  13  N.,  R.  7  E. . 

Kilbourn  station 

Field  station 

Corner  sees.  4, 5, 8,  and  9,  T.  14  N. ,  R.  5  E 

Lvndon  station 

Corner  sees.  30,  31,  36,  and  25,  T.  15  N.,  Rs.  4 

and5  E 

Round  Bluff  station 

Corner  sees.  7, 18, 13,  and  12,  T.  15  N.,  Rs.  3 and 

4E 

Corner  sees.  5, 6, 7,  and  8,  X- 16  N.,  R.  3  E 

New  Lisbon  station i 

Quarter  section  corner,  2  miles  southeast  of  ; 

Camp  Douglas 

Camp  Douglas  station 

Camp  Douglas  Junction,  Chicago  and  North- 
western and  Chicago,  Milwaukee  and  St. 

Paul  railways 


43  08 
43  13 
43  14 
43  14 
43  15 
43  16 
43  16 
43  20 
43  21 
43  23 
43  23 
43  26 


n 

00.13 

08.5 

19.6 

46.4 

11.6 

03.9 

38.4 

18.3 

10.2 

40.5 

46.2 

23.2 


43  32  19.0 
43  32  52. 4 


43  33 
43  33 
43  34 
43  34 
43  35 
43  37 
43  :i5 
43  37 
43  39 
43  42 
43  42 


19.8 
59.3 
05.1 
50.9 
19.8 
37.1 
54.9 
38.4 
49.0 
50.7 
45.7 


43  44  46. 5 
43  45  08.9 

43  47  22. 0 
43  51  45. 6 
43  52  15. 6 

43  54  07. 6 
43  55  12.9 


43  55  14.0 


Longitude. 


o   » 

89  23 
89  20 
89  20 
89  20 
89  20 
89  20 
89  21 
89  22 
89  22 
89  23 
8R  24 
89  25 


48.29 

21.6 

32.9 

24.7 

33.4 

36.0 

25.6 

33.8 

48.1 

52.4 

01.7 

15.4 


89  26  02. 3 
89  27  54. 6 

89  30  05. 1 
89  33  22. 5 
89  34  06. 5 
89  38  05. 0 
89  40  03.  8 
89  46  33.  7 
89  41  48. 4 
89  46  30.  4 
89  48  59.  7 
89  53  44. 9 
89  53  49. 0 

89  57  09. 4 

89  57  58. 9 

90  04  09.6 
90  09  35.0 
90  09  57. 4 


I 


90  13  44. 5 

90  15  54.0 

90  15  55. 6 

PRIMARY  TRAVURSE:   WISCONSIN. 
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Geographic  positions  aUntg  or  near  Ote  ChicagOf  Milwaaket  and  St,  Paul  Railway^  from 

Maduon  to  Vesper — Continued. 


station. 


Conier  sees.  1, 2, 35,  and  36,  Ts.  17  and  18  N.,  R. 
IE 

Nicedah  Junction 

Valley  Junction,  crosHing  Chicago  and  North- 
western and  Chicago,  Milwaukee  and  St. 
Paul  railways 

Astronomical  station  at  comer  Ts.  18  and  19  N., 
Rs.  1  Kandl  W 

Norway  station 

Mather  station 

South  corner  sees.  31  and  32,  T.  21  N.,  R.  3  E. . . 

Bab(*ock,  junction  west  of 

Babcock  station 

Dexterville,  crossing  Green  Bay  and  Western 
and  Chicago,  Mil  waukeeand  St.  Paul  railroads 

Quarter  comer  between  sees.  14  and  23,  T.  22 
N.,R.3E 

Dexterville  station 

Pittsville  Junction 

Corner  sees.  29, 30, 31,  and  32,  T.  23  N.,  R.  3  E. . 

Hansen  station 

Vesper,  crossing  railways 


Latitude. 


O    /      " 


I^nflritudi'.   I 


O  .  ' 


43  68  56.  6    90  19  48. 1  1 

44  01  37. 6  .  90  22  50. 3 


44  03  14. 3 

44  04  26.6 
44  07  25. 1 
44  08  28. 5 
44  14  57. 1 
44  17  51.4 
44  18  05.9 

44  22  36. 1 

44  22  48. 1 

44  22  49. 9 

44  25  05. 4 

44  26  20. 1 

44  27  54.9 

44  29  19. 1 


90  24  38. 3 

90  25  56.7 
90  19  42. 0 
90  18  27.0 
90  10  46. 1 
90  07  19.  2 
90  06  26.  9 

90  06  27.  2 

90  06  25. 4 
90  06  27. 0 
90  06  24.  2 
90  03  42. 6 
89  59  33. 0 
89  58  06. 4 


Oeoffraphie  positions  along  or  near  the  Marshfield  and  Southeastern  Railway ^  from  Vfuper 

to  Marshfield. 


SUtionB. 


Latitude. 


Longitude. 


Comer  sees.  2, 3, 34,  and  36,  Ts.  23  and  24  N.,  \ 

R.4E ;  44  30  42.8 

Arpin  station [  44  32  31.2 

Corner  sees.  4)  miles  southeast  of  Marshfield. .'  44  36  43. 1 

Cornersecs.  15, 16, 21, and  22,  T.  25  N.,  R.  3  E. .  44  38  26. 3 

Marshfield  station !  44  40  02.0 


90  00  08. 1 
90  02  01. 9 
90  06  28. 6 
90  08  16. 6 
90  10  15.  2 
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Geographic  poaitioruf  along  or  near  the  Wiscowtiii   C^Ural  Railway,  from  Marshfield  to 

Chelsea. 

[Spur  traverse  ]ine.] 


Station. 


Latitude. 


Marsbfieldy  junction  west  of 

Corner  Ts.  25  and  26  N.,  Rs.  2  and  3  E 

Spencer  station 

Comer  sees.  5, 6,  7,  and  8,  T.  26  N.,  R.  2  E 

Romeo  station 

Unity  station 

Corner  Ts.  27  and  28  N.,  Rs.  1  and  2  E 

Colby  station 

Corner  sec*.  7, 8, 13,  and  12,  T.  28  N.,  Rs.  1  and 

2E 

Junction  at  Abbotsford 

Abbotsford  station 

Dorchester  station 

Corner  sees.  13, 14, 23,  and  24,  T.  29  N.,  R.  1  E. . 

Stetsonviile  station 

Corner  sees.  7, 8, 18,  and  19,  T.  30  N. ,  R.  1  E. . . , 

Medford  station , 

Comer  sees.  3, 4, 9,  and  10,  T.  31  N. ,  R.  1  E 

Whittlesey  station 

Comer  sees.  1, 2, 11,  and  12,  T.  32  N.,  R.  1  E. . . 
Chelsea  station 


44  40 
44  41 
44  45 
44  45 
44  47 
44  51 
44  51 
44  54 


13.3 
07.8 
23.8 
27.2 
57.9 
08.8 
33.0 
33.9 


Longritude. 


44  55  00.4 
44  56  47.  2 

44  56  51.6 

45  00  06.0 
45  00  12. 1 
45  04  29.7 
45  04  37. 6 
45  08  15.  7 
45  11  31.4 
45  13  35.  5 
45  16  45.  5 
45  17  30. 4 


90  10  46. 8 
90  11  47.0 
90  17  41.9 
90  17  51.4 
90  18  26.9 
90  18  51.  8 
90  18  50. 3 
90  18  50.  8 

90  18  48.  8 
90  19  06.  7 
90  19  06. 9 
90  19  43. 4 
90  20  01.2 
90  18  48.  7 
90  18  46.  2 
90  20  35. 4 
90  21  04. 8 
90  19  40. 0 
90  18  38. 3 
90  18  19.0 


Geographic  positions  along  or  near  the  Chicago  and  Northwestern  Railway,  from  Marsh 
field  to  New  London  JuncHon,  by  way  of  Wavsau  and  Eland  Junction. 


station. 


Latitude. 


Longitude 


Corner  setrs.  4, 6, 32,  and  33,  Ts.  25  and  26  N., 
R.3  E 

Comer  sees.  8, 9, 16,  and  17,  T.  26  N.,  Rs.  3  E. . . 

Comer  sees.  19,  30,  25,  and  24,  T.  27  N.,  Rs.  3 
and  4  E 

Stratford  station 

Corner  sees.  3, 4, 33,  and  34,  Ts.  27  and  28  N., 

R.4  E 1     44  51  31.6 


o        '       n 


o        t       n 


44  41  07.4     I    90  09  28.6    I 
44  44  35. 5         90  09  30. 8 


44  48  03. 6 
44  48  09.  2 


Fenwood  station 

Edgar  station 

Comer  sees.  7, 18, 13,  and  12,  T.  28  N. ,  Rs.  4  and 
5  E 


44  51  46.  2 
44  55  15.  4 

44  54  58. 8 


90  04  38.1 
90  04  26.6 

90  01  22. 3 
90  00  37. 9  • 
39  57  55. 4 

89  57  43.  8 
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Geographic  poniiiomt  along  or  near  the  Chicago  and  NorthurMern  RaHway,  from  Marnit- 
field  to  New  Lofidou  Junction^  by  tcay  of  Wausau  and  Eland  Junction — Continued. 


station. 

Corner  neos.  1, 6,  7,  ami  12,  T.  28  N.,  Re.  5  ami 
6E 

Marathon  station 

Rib  River  station 

Comer  sees 

Wausau  ntation  (new) 

Wauj»aii  station  (old) 

Comer  Ts.  28  and  29  N.,  Rh.  7  and  8  E 

Kellv  station 

Comer  sees 

Comer  sees 

Callon  station 

Callon,  road  croHsin^  at 

Hatlev  station 

Norrie  station 

Comer  sees 

£Ian<l  station 

Eland  Junction,  headblock 

Quarter  comer  between  sees.  9  and  16,  T.  27  N., 
R.11  E 

Wittenberg  station 

Whitcomb  station 

Tigerton  station 

Split  Rock  station 

Big  Falls  Junction 

Quarter  comer  south  of  sec.  31,  T.  2«  N.,  R.  13  E. 

Hunting  station 

Marion  station 

Buckbee  station 

Comer  sees.  22, 23, 26,  and  27,  T.  25  N.,  R.  14  E. 

Clintonville  station 

Section  comer  1  milesoutheafttof  Clintonville. 

"Bear  Creek  station 

Quarter  corner  l)etween  sees.  30  and  31,  T.  24 
N.,R.15E 

Sugarbush  station 

Comer  Ts.  22  and  23  N.,  Rs.  14  and  15  E 

New  London  Junction 


latitude. 


Loiisritude. 


44  55 
44  55 
44  56 
44  57 
44  57 
44  57 
44  56 
44  54 
44  54 
44  54 
44  53 
44  53 
44  53 
44  5,3 
44  53 
44  52 
44  52 

44  49 
44  49 
44  46 
44  44 
44  42 
44  41 
44  40 
44  40 
44  40 
44  38 
44  37 
44  36 
44  36 
44  31 


50.5 
53.  3 
15.1 
07.0 
35.7 
18.5 
4b.  2 
47.4 
44.3 
08.9 
55. 1 
53.  8 
18.7 
12.1 
08.1 
18.9 
16.9 

38.3 
29.1 
52.7 
32.6 
20.8 
08.5 
50.1 
56.8 
10.0 
50.6 
13.2 
59.9 
21.5 
51.7 


44  31  04.2 
44  29  01.9 
44  24  47.4 
44  23  45.  7 


89  50 
89  50 
89  46 
89  40 
89  37 
89  37 
89  36 
89  33 
89  33 
89  31 
89  30 
89  30 
89  20 
89  15 
89  15 
89  12 
89  12 

89  10 
89  10 
89  06 
89  03 
89  01 
88  58 
88  58 
88  58 
88  52 
88  49 
88  46 
88  45 
88  44 
88  43 

88  43 
88  44 
88  44 
'  88  44 


34.8 
29.5 
30.  3 
28.1 
54.6 
38.4 
29.2 
42.4 
38.7 
49.2 
21.8 
12.5 
17.2 


27.2 


11.6 
49.7 
47.9 

22.2 
02.9 
58.2 
36.3 
29.8 
27.3 
12.4 
00.5 
56.9 
38.9 
34.3 
37.2 
43.5 
29.7 

33. 0 
05.6 
06.5 
04.4 
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Geographic  pogitions  along  or  near  the  Green  Bay  and  Western  Railroad  from  Neip  Ijondon 

Junction  to  Fort  Howard  triangulation  slatioti. 


station. 


Latitude. 


Longitude. 


— I- 


Shiocton  station 

Corner  sees.  21, 22, 27,  and  28,  T.  23  N.,  R.  16  E 

Corner  sees.  16, 17, 8,  and  9,  T.  23  N.,  R.  17  E. . 

Black  Creek  station 

Corner  sees.  28, 29, 32,  and  33,  T.  24  N.,  R.  18  E 

Seymour  station , .  . 

Oneida  station 

Crossing  Green  Bay  and  Western  and  Chicago, 
Milwaukee  and  St.  Paul  railroads  west  of 
Green  Bay 

Fort  Howard  reference  post 

Fort  Howard  triangulation  station 


44  26  12. 6 
44  26  20. 3 
44  28  15. 2 
44  28  22. 4 
44  30  43. 9 
44  30  33. 4 
44  29  58.  6 


44  31  18. 9 
44  30  23. 97 
44  30  30. 28 


88  34  52.8 
88  33  35. 5 
88  27  00. 5 
88  26  54. 6 
88  19  46. 8 
88  19  39. 9 
88  11  31. 1 


88  02  45. 1 
88  02  31. 45 
88  02  34.05 


Geographic  positions  along  or  near  the  Chicago  and  Northwestern  Railway  from  Eland 

Junction  to  Deerbrook. 


[Spur  traverse  line.] 


Station. 


Latitude. 


Longitude. 


Corner  sees.  5, 6, 7,  and  8,  T.  28  N.,  R.  11  E 

Birnamwood  station 

Center  Hec.  7,  T.  29  N. ,  R.  1 1  E 

Aniwa  station .* 

Comer  sees.  20, 21, 28,  and  29,  T.  30  N.,  R.  11  E. 

Elmhurnt  station 

Corner  sees.  3, 4, 9,  and  10,  T.  30  N.,  R.  HE 

Antigo  station 

Junction  1 J  miles  north  of  Antigo 

Comer  sees.  5, 6, 31,  and  32,Ts.31  and32,  R.ll  E. 

Deer  Brook  station 

Corner  sees.  19, 20, 29,  and  30,  T.  32  N.,  R.  11  E. 


o        / 

44  55 

44  55 

45  00 
45  00 
45  03 
45  03 
45  06 

45  08 

46  09 
45  12 
45  13 
45  14 


44.5 
52.4 
29.5 
35.8 
35.7 
46.2 
11.2 
28.6 
41.3 
23.2 
51.0 
07.6 


89  12 
89  12 
89  12 
89  12 
89  10 
89  10 
89  09 
89  09 
89  09 
89  09 
89  09 
89  09 


n 

14.5 
22.2 
42.8 
39.9 
52.3 
50.9 
37.2 
13.3 
09.6 
08.5 
07.8 
06.7 


Meridian  Marks. 


ANTIGO,    LANGLADE    COUNTY. 


Location  of  station:  In  southeast  corner  of  grounds  of  county 
court-house,  a  few  feet  from  south  line  of  court-house  grounds. 

Station  mark:  A  limestone  post  36  by  9  by  9  inches,  set  34  inches  in 
the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  East  line  of  court-house  grounds  distant  17 
feet.     South  line  of  court-house  4  feet  distant. 
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Distant  mark:  420  feet  north  of  station,  a  limestone  post  36  by  9  by 
9  inches,  set  34  inches  in  the  ground.  Aluminum  bolt  in  center  of  top 
of  same.  Reference  marks:  North  line  of  court-house  grounds  distant 
3  feet.     East  line  of  court-house  grounds  distant  30  feet. 

Resident  referee:  County  clerk. 

MAUSTON,  .JUNEAU   COUNTY. 

Location  of  station:  A  few  feet  north  of  sidewalk  on  south  side  of 
schoolhouse  grounds. 

Station  mark:  A  limestone  post  44  by  6  by  7  inches,  set  42  inches  in 
the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Door  in  east  side  of  schoolhouse,  N.  42^  W. , 
237  feet  distant.     Bell  on  roof  of  jail,  N.  22^  E.,  250  feet  distant. 

Distant  mark:  North  of  station  387  feet.  A  limestone  post  28  by 
6  by  6  inches,  set  28  inches  in  the  ground,  in  the  center  of  the  top  of 
which  is  set  an  aluminum  bolt.  Reference  marks:  East  wall  of  court- 
house is  5  feet  west;  southeast  corner  of  court-house^  13  feet  distant. 

Resident  referee:  County  clerk. 

MKDFORD,  TAYLOR  COUNTY. 

Location  of  station:  In  grounds  of  county  court-house,  a  few  feet 
northeast  of  court-house. 

Station  mark:  A  brown  sandstone  post  36  by  6  by  6  inches,  set  36 
mches  in  the  ground,  in  the  center  of  the  top  of  which  is  cemented  a 
bronze  tablet.  Reference  marks:  Northeast  corner  of  court-house 
S.  72^  W.,  52  feet  distant.  Belfry  on  court-house  S.  41^  W.,  70  feet 
distant. 

Distant  mark:  North  of  station  369  feet.  A  brown  sandstone  post 
30  by  6  by  6  inches,  set  30  inches  in  the  ground,  with  aluminum  bolt 
in  center  of  top  of  same.  Distant  mark  is  set  between  sidewalk  and 
yard  fence  15  feet  west  of  gate  and  24  feet  from  southwest  comer  of 
dwelling  house. 

Resident  referee:  CJounty  clerk. 

PORTAGE,    COLUMBIA   COUNTY. 

Location  of  station:  In  high  school  grounds,  a  few  feet  north  of 
south  line  of  grounds. 

Station  mark:  A  limestone  post  42  by  5  by  10  inches,  set  40  inches 
in  the  ground,  in  the  center  of  the  top  of  which  is  cemented  a  bronze 
tablet.  Reference  marks:  Flag  pole  on  schoolhouse  N.  43^  W.,  200 
feet  distant.  Cluster  of  trees  N.  11°  W.,  96  feet  distant. 
-  Distant  mark:  North  of  station  321  feet.  A  limestone  post  24  by 
6  by  6  inches,  set  24  inches  in  the  ground,  with  aluminum  bolt  in  cen- 
ter of  top. 

Resident  referee:-  County  clerk. 
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WAU8AU,    MARATHON   COUNTY. 

Location  of  station:  In  grounds  of  the  county  court-house,  a  few 
feet  from  south  fence  line. 

Station  mark:  A  limestone  post  42  by  7  bj'^  7  inches,  set  40  inches 
in  the  ground,  in  the  center  of  the  top  of  which  is  a  bronze  tablet. 
Reference  marks:  Marble  statue  N.  13^  E.,  42  feet  distant.  Cot- 
tonwood tree,  18  inches  in  diameter,  N.  26"^  W.,  36  feet  distant. 

Distant  mark:  238  feet  north  of  station.  A  limestone  post  42  by  7 
by  7  inches,  set  38  inches  in  the  ground,  with  an  aluminum  bolt  in 
center  of  top  of  same.  Reference  mark:  Northwest  corner  of  grounds 
N.  80^  W.,  48  feet  distant. 

Resident  referee:  County  clerk. 

MINNESOTA. 
Primary  Traverse. 

The  following  geographic  positions  were  determined  by  Mr.  George 
T.  Hawkins  by  primary  traverse  during  field  season  of  1898,  starting 
from  United  States  Coast  and  Geodetic  Survey  astronomic  station  in 
the  grounds  of  the  University  of  Minnesota,  at  Minneapolis.  Traverse 
follows  the  main  line  of  the  Northern  Pacific  Railwav  to  Itaska  station 
and  the  main  line  of  Canadian  Pacific  Railway  to  Hamel. 


station. 


Minneapolis  astronomic  pier 

Great  Northern  and  Northern  Pacific  railways 

I 
crossing -. j 

Fridley  station i 

Quarter  corner  l)etween  sees.  13  and  14,  T.  30 

N.,R.24W ' 

Junction  station 

Coon  Creek  station 

Quarter  comer  between  sees.  9  and  16,  T.  31  ; 

N.,R.24W 

Anoka  station  (Great  Northern) 

Corner  sees.  27, 28, 33,  and  34,  T.  32  N.,  R.  25  W . 
Comer  sees.  19, 20, 29,  and  30,  T.  32  N.,  R.  25  W. 

Itaska  station 

Great  Northern  and  Canadian  Pacific  railways 

crossing 

Crystal  station 

Corner  sees.  5, 6, 7,  and  8,  T.  118  N. ,  R.  21  W 

Quarter  comer  between  sees.  11  and  12,  T.  118 

N.,R8.22and23W 

Hamel  station 


latitude. 

o   /    n 

44  58  37.  72 

45  01  35. 5 
45  05  05.  8 

45  05  09.3 
45  08  52.  7 
45  10  09. 9 

45  10  58. 1 

45  12  18.5 

45  13  31. 1 

45  14  27. 4 

45  14  58.  7 

45  02  51. 9 
45  02  49.  7 
45  03  02. 8  ! 

45  02  37. 0 
45  02  29. 9 


Longitude. 


o  /    u 
93  14  12.68 


93  16  01.  7 
93  16  10. 1 

93  16  02. 8 
93  17  28.3 
93  19  22.2 

93  20  13. 6 
93  22  33. 9 
93  26  55. 9 
93  29  24. 3 
93  30  15. 5 

93  21  12.8 
93  21  36.8 
93  22  46. 0 

93  31  16. 1 
93  31  24. 5 


PRIMARY   traverse:    NORTH   DAKOTA-MINNESOTA. 
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NORTH  DAKOTA-MINNESOTA. 
Primary  Traverse. 

The  following  geographic  positions  were  determined  by  Mr.  George 
T.  Hawkins  from  primary  traverse  between  the  adjusted  traverse 
positions  of  Farquar  station  and  Sanborn  as  computed  by  him  in  1896. 
Field  work  was  completed  in  1898  except  for  that  part  between  Fargo, 
North  Dakota,  and  Valley  City,  North  Dakota,  which  was  run  by  Mr. 
H.  L.  Baldwin,  jr.,  in  1894,  and  from  Valley  City  to  Sanborn,  which 
was  run  by  Mr.  George  T.  Hawkins  in  1893. 

This  traverse  is  based  upon  the  United  States  Geological  Survey 
astronomic  station  at  Jamestown,  North  Dakota,  and  the  United  States 
Boundary  Commission  astronomic  station  near  Pembina,  North  Dakota. 

Geographic  positions  along  or  near  the  Northern  Pacific  Railway  from  Farquar  to  Leeds, 


Station. 


NORTH   DAKOTA. 

Farquar  station 

Carrington 

Junction  Northern  Pacific  and  Canadian  Pacific 
railways,  near  Carrin^on 

Comer  Ts.  146  and  147  N.,  Rs.  66  and  67  W. . . . 

Guptill  station 

Barlow 

Comer  Ts.  147  and  148  N.,  R*>.  86  and  67  W 

Comer  Ts.  148  and  149  N.,  Rs.  66  and  67  W. . . . 

New  Rockford  station 

Section  comer  3  miles  north  of  New  Rockford 
and  200  feet  east  of  railway 

Sheyenne  station 

Comer  sees.  4, 5, 8,  and  9,  T.  150  N.,  R.  66  W 

Quarter  comer  between  sees.  25  and  26,  T.  151 
N.,R.67  W 

Southwest  corner  of  section  in  which  Oberon 
is  located 

Oberon  station 

Comer  sees.  14, 16, 22,  and  21 ,  T.  152  N. ,  R.  67  W . 

Lallie  station 

Minnewaukon  station 

Section  comer  one-half  mile  north  of  Minne- 
waukon   

Quarter  comer  between  sees.  20  and  29,  T.  154  N. , 
R.67W 

Brinsmade  station 

Corner  Ts.  154  and  155  N.,  Rs.  66  and  67  W 

Comer  sees.  15, 16, 21,  and  22,  T.  155N.,  R.68W. 

Leeds  station  (Northern  Pacific) 


21  0£0X«  PT  1- 


Latitude. 

Longitude. 

O    /      It 

O          i             II 

47  23  36. 0 

99  04  51.  3 

47  26  57. 3 

99  07  29.0 

47  27  42. 8 

99  08  00. 4 

47  30  02. 9 

99  08  08. 4 

47  30  57. 7 

99  08  06.6 

47  34  09. 6 

99  08  06.0 

47  35  16. 1 

99  08  07. 6 

47  40  21. 9 

99  08  07. 2 

47  40  48.  8 

99  08  04. 8 

47  43  50. 4 

99  08  01.1 

47  49  39. 4 

99  07  04. 2 

47  49  56. 2 

99  07  23. 6 

47  52  07. 5 

99  11  13. 4 

47  55  10.  2 

99  12  31. 5 

47  55  22. 9 

99  12  10.0 

47  58  40. 1 

99  12  33. 6 

47  58  42.  2 

99  12  47. 4 

48  04  16. 9 

99  14  58. 0 

48  04  43.  3 

99  14  55. 5 

48  08  12. 2 

99  17  40.  4 

48  10  48.  7 

99  19  11. 2 

48  11  40.  8 

99  19  36.  2 

48  14  16.9 

99  23  30. 1 

48  17  22.  2 

99  26  31. 3 

^ 

■18 
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Geo(rraphic  positious  along  or  iiear  the  Great  Northern  Kailwan  from  Leeth  to  Grand 

Forks. 


Station. 


Latitude, 


Longitude. 


NORTH    DAKOTA. 

Leeds   (junction  Northern  Pacific  and  Great 

Northern  railways) 

Leedfi  station  (Great  Northern ) 

Quarter  corner  1  mile  east  of  Leeds 

Corner  sees.  2, 3, 34,  and  35,  T.  155  N.,  R.  68  W. . 
Corner  Ts.  155  and  156  N.,  Rs.  67  and  68  W. . . . 
Corner  sees.  1, 6,  7,  and  12,  T.  155  N.,  Rs.  66  and 

67  w ; 

Churchs  Ferrv  station 

Quarter  corner  between  sees.  23  and  26,  T.  155 

N.,R.  66W 

Penn  station 

Center  sec.  31,  T.  155  N.,  R.  65  W 

Grand  Harbor  station 

Corner  sees.  10, 11, 14,  and  15,T.  154  N.,R.  65  W. 
Corner  sees.  13, 18, 19,  and  24,  T.  154  N.,  R«.  64 

and  65  W 

Devils  Lake  station 

Crossing  Great  Northern  Railway  and  range 

line  between  Rs.  63  and  64  W 

Corner  sees.  2,  3, 10,  and  11,  T.  153  N.,  R.  63  W. 
Quarter  comer  l)etween  sees.  16  and  17,  T.  153 

N.,R.  62W 

Crary  station 

Crossing  Great  Northern  Railway  and  range 

line  between  Rs.  61  and  62  W 

Comer  sees.  20,  21, 28,  and  29, T.  153 N.,R.  61 W 

Bartlett  station 

Quarter  corner  between  sees.  25  and  30,  T.  153 

N.,Rs.60and61W 

Lakota  station 

Crossing  of  Great  Northern  Railway  and  range 

line  between  Rs.  59  and  60  W 

Center  sec.  30,  T.  153  N.,  R.  59  \V 

Quarter  comer  between  sees.  33  and  34,  T.  153 

N.,R.  59  W 

Mapes  station 

Quarter  corner  between  sees.  31  and  36,  T.  153  ! 

N . ,  Ri? .  58  an  d  59  \V I 


48  17  30. 1 
48  17  27.9 
48  17  19.  2 
48  16  53.  5 
48  16  53,  3 

48  16  01.3 
48  16  04.  4 

48  13  51.2 
48  13  09.  8 
48  12  32.  8 
48  10  13.  2 
48  09  56.  2 

48  09  03. 6 
48  06  32. 5 

48  06  02. 1 
48  05  33.  9 

48  04  17. 7 
48  04  12.9 

48  03  23. 6 
48  02  59. 5 
48  02  45. 6 

48  02  33.  6 
48  02  22.  3 

48  02  08. 1 
48  02  07.  0 

48  01  43.  6 

48  01  48.  8 


99  26  29.  0 
99  26  11.6 
99  24  48.  8 
99  22  11.9 
99  19  ^3.6 

99  11  49.2. 
99  11  34.4 

99  06  38.6 
99  05  18.8 
99  04  02.  7 
98  58  58.4 
98  58  51.  8 

98  56  16.  0 
98  51  26. 0 

98  48  28.  4 
98  43  15.6 

98  38  07.  3 
98  38  05.  6 

98  32  59. 2 
98  30  19. 7 
98  25  39.  4 

98  25  10.  3 

98  20  28.  7  I 

98  17  23.0 
98  16  42.6 

98  13  29.6 
98  13  10.6 


48  01  40.  8  ;  98  09  39.  8 


PRIMARY   traverse:    NORTH   DAKOTA-MINNESOTA. 
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Gtofjraphir  jHmiions  along  or  near  the  (irtat  yorthcni  Jiailuai/  from  lArth  to  (irand 

Forks — r<  )nti  n  uwl. 


r 


station. 


Latitiido 


UmK'tiulo. 


Noin*!!    n.\  KOTA — 4*<)ntinue<l. 

Michigan  station 

North  corner  sect*.  2  and  3,  T.  ir>2  X.,  R.  58  W. . 

CornerT.153  N.,Rm.  57  and  58  W 

Corner  T.  152  N.,  Rs.  57  and  58  W 

Petersburg  station 

Quarter  corner  l)etweeu  sees.  7  and  12,  T.  152 

X.,Rs5(}and57\V 

Niagara  station 

Quarter  comer  between  se(*H.  25  and  3(),  T.  152 

N.,RM.55and56W 

Shawnee  station 

Quarter  corner  Ixjtween  stH-s.  2  and  3,  T.  151  N., 

R.55,W j 

Larimore  switch  block,  at  junction  west  of i 

Larimore  station | 

Comer  sew*.  7,  18,  13,  and  12,  T.  151  N.,  Rs.  54 

and  55  W 

Ar\*illa  station 

Comer  sees.  1, 6,  7,  and  12,  T.  151  N.,  Rs.  53  and 

54  W 
Emerado  station 
Comer  sees.  1, 6, 7,  and  12,  T.  151  N.,  Rs.  52  and 

53  W 
Ojata  station 
Corner  sees.  1, 6,  7,  and  12,  T.  151  N.,  R»».  51  and 

52  W 

Grand  Forks  Junction,  west  end  of  Y 

Corner  sees.  1,6,  7,  and  12,  T.  151  N.,  Rs.  50and 

51  W : 

irniversity  station 

Grand  Forks  station 

(irand  Forks,  middle  of  drawbridge 


48  01  24. 5 

48  01  15. 2 

48  01  15.0 

48  IX)  54. 1 

48  00  4H.  2 

47  59  52. 1 
47  59  44. 0 

47  57  17.2 
47  57  09. 9 

47  55  31.2 
47  55  26. 2 
47  54  12. 2 

47  54  11.  7 
47  55  08.  0 

47  55  04. 5 
47  55  07.  7 

47  55  a5. 9 
47  55  07. 0 

47  55  07. 6 
47  55  05.  7 

47  55  04.  3 
47  55  05. 4 
47  55  18. 8 
47  55  29. 6 


O    »      It 

98  07  08. 1 
98  03  02.  8 
98  01  48.  4 
98  00  27.  3 
97  59  50. 3 

97  52  44. 0 
97  52  03.0 

97  45  01. 1 
97  44  46.  5 

97  39  49. 0 
97  39  42.  3 
97  37  20. 9 

97  37  14.2 
97  29  48.  7 

97  29  29.  3 
97  22  02.  3 

97  21  43.5 
97  16  02.  6 

97  14  m.  4 
97  06  33.  6 

97  06  23.  3 
97  04  11.8 
97  01  49.  5 
97  01  20.  8 
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Geographic  positions  along  or  near  the  Northern  Pacific  Railway  from  Sanhomy  North 

Dakota^  to  Moorhead,  Minnesota. 


Station. 


NORTH   I>AKOTA. 

Southwest  corner  sec.  21,  T.  140  N.,  R.  58  W  . . . 
Southwest  corner  sec.  22,  T.  140  N.,  R.  57  W  . . , 
Comer  sees.  19,  30,  25,  and  24,  T.  140  N.,  Rs.  54 

and  55  W 

Casselton,  crossing  Northern  Pacific  and  Great 

Northern  railways 

Southwest  corner  sec.  35,  T.  140  N.,  R.  52  W. . . 

Comer  Ts.  139  and  140  N.,  Rs.  50  and  51  W 

Fargo  (crossing  of  range  line) 

Fargo,  crossing  Northern  Pacific  Railway  and 

Broadway 

MINNESOTA. 

Moorhead,  middle  of  drawbridge 

Moorhead  station  (Northern  Pacific) 

Comer  sees.  1, 6, 7,  and  12,  T.  139  N.,  Rs.  47  and 
48  W 


Latitude. 


Longitude. 


o       '  n 

46  55  07. 5 
46  55  06. 4 

46  55  04.3 

46  53  57.  7 

46  53  21. 8 

46  53  24. 1 

46  52  27. 8 

46  52  25. 5 

46  52  24. 2 
46  52  24. 1 

46  52  31. 8 


O  /  ff 

98  00  59.  3 
97  52  13.  2 

97  33  15.4 

97  13  11.1 
97  13  10.3 
97  03  03.  8 
96  47  46. 8 

96  47  08. 9 

96  46  26. 6 
96  45  57. 2 

96  40  19. 2 


Geographic  positions  along  ornear  the  Great  Northern  Railnxiyfrom  Glyndon,  Minnesota, 

to  the  astronomic  station  near  Pembina,  North  Dakota. 


Station. 


MINNESOTA. 

Glyndon,  crossing  Northern  Pacific  and  Great 

Northern  railways 

Section  corner  in  bottom  3  miles  north  of 

Glyndon  and  160  feet  west  of  railway 

Averill  station 

Quarter  corner  between  sees.  20  and  29,  T.  141 

N.,R.46W 

Felton  station 

Quarter  corner  between  sees.  28  and  33,  T.  142 

N.,  R.46W 

Quarter  corner  south  of  sec.  33,  T.  143  N.,  R. 

46  W 

Borup  station 

Wheatville  station 

Quarter  comer  between  sees.  16  and  21,  T.  144 

N.,  R,  46W *. 

Ada  station 


Latitude. 


o       t        n 

46  62  22. 1 

46  55  10. 3 

46  58  00. 2 

47  00  19. 2 
47  04  35.5 

47  04  40. 8 

47  09  03. 0 
47  10  45.  7 
47  13  28. 3 

47  16  52. 4 
47  17  57. 8 


Longitude. 


o     /       u 

96  34  50. 1 

96  33  58. 9 

96  32  48. 0 

• 

96  31  51.  7 
96  30  17.9 

96  30  31. 3 

96  30  31.1 
96  30  18. 1 
96  30  17.9 

96  30  24. 4 
96  30  48.  7 


PKIXABY   TBAVEBSE:    NORTH   DAKOTA-MINNESOTA. 
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Geographic  posUUms  along  or  near  the  Great  Northern  Railway  from  Glyndon^  ^nnnemta^ 
to  the  astronomic  station  near  Pembina^  North  Dakota — Continued. 


station. 


M I NN  B80T  A— continued . 

Quarter  comer  between  sees.  28  and  33,  T.  145 

N.,R.  46W 

Quarter  corher  between  sees.  29  and  32,  T.  146 

N.,  R.46  W 

Rolette  station 

South  comer  sees,  32 and  33,  T.  147  N.,  R.  46  W. 

Beltrami  station 

Ck)raer  sees.  4, 5, 32  and  33,  Ts.  147  and  148  N., 

R.  46W 

Russia  station 

South  comer  sees.  31  and  32,  T.  149  N.,  R.  46  W. 

Kittson  station 

Comer  sees.  13, 18, 19  and  24,  T.  149  N.,  Rs.  46 

and  47  W 

Quarter  corner  between  sees.  12  and  13,  T.  149 

N.,  R.47W 

Carman  station 

Crookston  station 

Junction  1  mile  north  of  Crookston 

Quarter  comer  between  sees.  19  and  24,  T.  150 

N.,Rs.  46and47W 

Quarter  comer  between  sees.  19  and  24,  T.  150 

N.,Rs.  47and48W 

Fisher  station 

Quarter  comer  between  sees.  15  and  16,  T.  150 

N.,R.  48  W : 

Quarter  comer  between  sees.  31  and  36,  T.  151 

N.,Rs.48and49W 

Malory  station 

Corner  sees.  15, 16, 21,  and  22,  T.  151  N.,  R.  49 

W 


Comer  sees.  1, 6, 7,  and  12,  T.  151  N.,  R.  49  and 
50  W 

East  Grand  Forks  station  (Great  Northern)  . . , 

Shirley  station 

Junction  Great  Northern  and  Northern  Pacific 
on  township  line  north  of  Shirley 

Euclid  station 

Comer  sees.  2, 3, 10,  and  11 ,  T.  152  N.,  R.  47  W. . 


Latitude. 


Loniritude. 


47  20  20. 5 

47  25  34. 1 
47  27  46. 6 
47  29  55. 6 
47  32  28. 1 

47  35  08. 3 

47  37  36. 1 

47  40  23. 3 

47  41  04. 1 

47  42  59. 9 

47  43  51.  7 
47  45  36. 6 
47  46  30. 5 
47  47  29.0 

47  47  52. 5 

47  47  46.  7 
47  48  09. 5 

47  48  39.0 

47  51  15. 8 
47  52  35. 0 

47  53  26.  6 

47  55  09. 3 
47  55  34. 1 
47  52  10. 0 

47  56  03. 1 

47  58  21.  6 

48  00  23.  6 


O    '      /' 

96  31  27. 2 

96  32  44. 0 

96  32  30.  3 

96  32  11.7 

96  31  45. 3 

96  32  02.5 

96  33  30. 4 

96  35  09. 3 

96  35  29. 5 

96  36  27. 0 

96  37  06. 1 

96  37  00.  7 

96  36  18. 5 

96  35  50. 0 

96  36  27. 1 

96  44  09.0 

96  47  46. 6 

96  48  01.9 

96  51  55.  7 

96  54  29.4 

96  55  50. 0 

96  59  42.  2 

97  00  42. 1 

96  36  38.  2 

96  37  18.4 

96  38  05. 1 

96  39  08.  2 
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Geographic  positions  along  or  near  the  Great  Northern  Railway  from  Gbjndon^  Minnesota  ^ 
to  the  astronomic  station  near  Pembina^  North  Dakota — Continued. 


station. 


Latitude. 


M I NNESOT  A — Continued . 

Angus  Htation 

Comer  seas.  4,  5,  32  and  33,  Ts.  153  and  154 

N.,R.  47  W 

Quarter  corner  between  Bees.  1  and  36,  Ts.  154 

andl55N.,R.48  W 

Warren  station 

Corner  fseca,  23, 24, 25^  and  26,  T.  155  N.,  R.  48 

W 

Crossing  of  Great  Northern  Railway  and  town- 
ship line  between  Ts.  155  and  156  N 

North  corner  sees.  3  and  4,  T.  156  N.,  R.  48  W. . 
Corner  sees.  8, 9, 16,  and  17,  T.  157  N.,  R.  48  W. . 
Quarter  comer  between  sees.  4  and  5,  T.  157 

N.,R.  48W 

Stephen  station 

Comer  sec*.  5,  6,  31,  and  32,  Ts.  158  and  159  N., 

R.  48  W 

Donaldson  station 

Quarter  corner  between  sees.  18  and  19,  T.  159 

N.,  R.  48  W 

Kennedy  station 

Corner  sees.  30, 31, 36,  and  25,  T.  160  N.,  Rs.  48 

and  49  W 

Corner  sees.  19, 30, 25,  and  24,  T.  161  N.,R8.48 

and  49  W 

Ilallock  station 

Quarter  comer  between  sees.  2  and  35,  Ts.  161 

andl62N.,R.49  W 

Quarter  comer  between  sees.  21  and  22,  T.  162 

N.,R.  49W 

Northcote  station 

Humboldt  station 

Corner  sees.  1, 6,  7,  and  12,  T.  163  N.,  Rs.  50,  and 

51  W 

Astronomical  station  near  Pembina,  North 

Dakota 


O    '  tf 

48  04  55. 7 

48  06  28.  2 

96  11  41.  2 

96  11  43.  2 

48  13  25.  6 

48  16  54.  3 

48  22  10.  3 

48  25  37.  8 

48  26  55.  2 

48  27  01.8 

4 

48  32  34.  2 

48  34  22. 6 

48  35  11.2 

48  38  31.4 

48  38  39. 1 

48  44  43. 9 

48  46  23. 4 

48  48  12.  6 

48  50  22. 8 

48  50  39.  7 

48  55  08. 6 

48  57  46. 1 

49  00  00.  0 


Longitude. 


O   '     *r  ' 

96  41  57. 8 

96  42  46.  8 

96  46  01.4 
96  46  01.9 

96  46  41.  3 

96  47  51.4 
96  49  21.6 
96  51  43. 5 

96  51  44. 0 
96  52  05.  8 

96  53  02. 5 
96  53  31.0 

96  53  39.  7 
96  54  15. 5 

96  54  17.6 

96  55  27. 9 
96  56  26. 3 

96  57  26. 9 

96  59  25. 5 

96  59  42.  7 

97  05  15. 4 

96  11  13.6 
96  13  51.5 
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ROCKY  MOUNTAIX  SECTION  OB^  TOPOGRAPHY. 

WYOMING. 

The  following  positions  are  from  work  commenced  in  1896  b\'  Mr. 
W.  S.  Post,  and  continued  in  1897-98  bv  Messrs.  Frank  Tweedv  and 
T.  M.  Bannon: 

There  are  two  bases  and  two  astronomic  stations  included  in  the 
scheme.  The  Ranchester  base  was  measured  in  1896  by  Mr.  S.  S. 
Gannett,  who  also  established  an  astronomic  station  at  Sheridan.  (See 
Eighteenth  Annual  Report,  Appendix,  page  183.)  A  check  base 
was  measured  in  1898  near  Jackson  Lake,  in  the  Teton  Valley,  Uinta 
County,  by  Mr.  T.  M.  Bannon,  and  a  connection  made  with  the  astro- 
nomic  station  established  by  the  United  States  Coast  and  Geodetic 
Suryey  near  the  Lake  Hotel  in  the  Yellowstone  National  Park. 

Meters. 

The  length  of  the  Teton  base  as  determined 

from  the  Ranchester  base  is 7,  586.  2:1: 

Measured  length 7,  586.  46 

Difference 0.22 

or  an  error  of  ^tHi- 

Both  bases  were  measured  in  the  usual  manner  with  a  3(X)-foot  steel 
tape,  and  are  assumed  to  be  equally  accurate.  No  distribution  of  the 
aboye  error  was  made. 

The  azimuth  of  the  Teton  base,  as  computed  from  Sheridan  and 
checked  at  McCuUoch,  differed  only  2.3"  from  that  obseryed.  It  was 
therefore  not  considered  necessary  to  make  any  adjustment  for  the 
error. 

The  position  of  the  Lake  astronomic  station  as  determined  by — 

Latitude.  Longitude. 

United  States  Coast  and  Geodetic 

Surveyis 44^  33'  16.10"         110°  23'  44.31" 

United  States  Geological  Survey 

from  Sheridan 44    33   26.33  110     23    23.52 

Difference 10. 23  20. 79 

It  was  assumed  that  all  of  this  difference  is  due  to  station  error,  and 
that  because  of  the  great  mass  of  mountains  south  and  west  of  Sheri- 
dan the  greater  station  error  is  at  that  point. 

Sinfe  no  exact  methods  are  known  for  computing  actual  station 
errors,  an  arbitrary  adjustment  was  made  of  the  latitude  and  longitude 
by  giving  the  Lake  position  a  weight  of  twice  that  given  the  Sheridan 
position,  and  all  Sheridan  positions  were  corrected  by  subtracting 
6.82"  from  latitudes  and  adding  13.85"  to  longitudes. 
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Triang^lation  Stations. 
SHERIDAN   ASTRONOMIC   PIER,    SHERIDAN  COUNTY. 

About  400  feet  southeast  of  the  Burlington  station  at  Sheridan, 
established  in  1896  by  Mr.  S.  S.  Gannett 

Latitude,  44°  48^  Sl.W.    Longitude,  106<»  56'  45.21^  obsen-ed. 
Latitude,  44*'  48'  24.28''.     Longitude,  lOe*'  56'  59.06",  adjusted. 


BECKTON,    SHERIDAN   COUNTY. 

About  5  miles  southeast  of  Beckton  post-oflSce,  8  miles  w^st  of 
Sheridan,  near  the  road. 
Station  mark:  Iron  bench-mark  post. 

[Latitude,  44°  44'  42.95".     Longitude,  107°  02'  46.27".] 


To  Rtation— 


Azimuth. 


Little  Goose ;  9  47  27. 58 

Black  Mountain '  89  44  12.00 

Freezeout 112  32  39.40 

Soldier  Creek 174  13  12.10 

Sheridan ', 228  01  22.40 


1 

Back  azimuth. 

1 

Log.  distance. 

1 

Meiers. 

189  45  32.  79 

4. 3262848 

269  30  04. 26 

4. 4231216 

1    292  15  58. 42 

4. 5285555 

354  12  36.77 

4. 0388331 

48  05  25. 97 

4.0095167 

SOLDIER  CREEK,  SHERIDAN  COUNTY. 

On  the  divide  between  Soldier  Creek  and  Tongue  River,  about  8 
miles  northwest  of  Sheridan. 

Station  mark:  Iron  bench-mark  post. 

[Latitude,  44°  50^  35.40^^     Longitude,  107°  03'  :^.42'^] 


To  station- 


Black  Mountain 

Campbell 

Freezeout 

Columbus 

Northwest  base 
Southeast  base . 
Wolf  Mountain 
Beckton   


Azimuth. 


66  33 
102  31 

93  55 
109  34 
127  38 
131  36 
145  09 
:i54  12 


49.88 
41.01 
21.38 
15.35 
17.70 
39.47 
38.12 
36.77 


Back  azimuth. 


Log.  distance. 


O            •               ft 

246  20  16.  74 

282  27  36.62 

273  39  14.  72 

289  20  08.  69 

307  30  36. 10 

311  30  55.88 

325  03  08.  36 

174  13  12.10 

Meters. 
4. 4420372 
3.8917227 
4. 4794437 
4. 4459607 
4.2578409 
4. 0714273 
4. 3255314 
4.0388331 


TBI  angulation:    WYOMING. 


281 


LTITLE  GOOSE,  JOHNSON  COUNTT. 

Near  boundaiy  line  of  Sheridan  and  Johnson  counties,  southeast  of 
the  great  bend  of  Little  Goose  Creek.  It  is  near  the  road  which  leaves 
HyattsWUe-Sheridan  road  at  Tepee  Creek. 

Station  mark:  Rock  cairn. 

[Latitude,  44*»  33'  26,20^^     Longitude,  107°  05'  29.60^'.] 


To  Rtation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Dnnrie  T4ilce 

1        o        /        w 

..."     100  43  37.57 

o        1        n 

280  31  24. 42 

311  59  02. 00 

9  47  27.58 

22  04  15.00 

Meter*. 
4. 3700902 

Black  Mountain 

..."     132  11  13.56 

4. 4900241     1 

Beckton 

Sheridan 

...      189  45  32.79 
...     201  58  16.98 

1 

4. 3262848 
4. 4757198 

CAMPBELL,  SHERIDAN  COUNTY. 


About  3  miles  south  of  Hardin  &  Campbell's  ranch,  on  Tongue 
River,  on  a  low  spur  running  toward  Wolf  Creek,  2  miles  southeast 
of  Bingham  post-office. 

Station  mark:  Iron  bench-mark  post. 

[Latitude,  44*»  51'  30.02^^     Longitude,  107«»  09^  :j2.92'^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

1 

Black  Mountain 

Northwest  base 

o        t          n 

54  24  15.  21 
144  13  56.  76 
163  58  51. 51 
168  47  39. 22 
282  27  36. 62 

o        t          n 

234  14  46. 12 
324  10  19.69 
343  56  26. 42 
348  47  00. 12 
102  31  41. 01 

Mettrs. 
4. 3394273 
4. 0619894 
4. 2123240 
3.7960544 
3. 8917227 

Wolf  Mf^untftin  ..... 

Southeast  base 

Soldier  Creek 

RANCHESTEK  SOUTHEAST   BASE,    SHERIDAN   COUNTY. 

One-half  mile  west  of  Ranchester  station,  and  600  feet  west  of  the 
water  tank;  on  the  embankment  southwest  of  the  track. 

Station  mark:  A  dressed  stone  36  by  6  by  6  inches,  set  30  inches  in 
the  ground. 
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[Latitude,  44°  54'  48.71'^     Longitude,  107°  lO'  18.3K.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Black  Mountain 

o         /           n 

41  16  21. 69 
120  15  29. 37 
160  59  20. 89 
311  30  55. 88 
348  47  00. 12 

o         t           n 

221  07  31. 38 
300  12  31. 33 
340  57  34. 87 
131  35  39. 47 
168  47  39.  22 

4. 3994241 

Northwest  base 

3. 8061176 

Wolf  Mountain 

4.0038185 

Soldier  Creek 

4.0714273 
3.  7960544 

Campbell 

CliOUD   PEAK,  JOHNSON-BIGHORN   CX)UNTIES. 

The  highest  peak  of  the  Bighorn  Mountains,  on  line  between  John- 
son and  Bighorn  counties,  accessible  only  from  the  southwestern  side. 
A  trail  from  Buffalo  leads  to  a  pass  south  of  peak.  There  is  also  a 
trail  up  Paintrock  Creek  from  Hyattsville. 

Station  mark:  (^~ra  chiseled  on  a  large  bowlder,  above  which  is  a 
rock  cairn  8  feet  high. 

[Latitude,  44°  22^  58.62'-'.     Longitude,  107°  10'  21.00^.] 


To  station- 

Azimuth. 

Back  azimuth.      ;    Log.  distance. 

Dome  Lake 

O            '              // 

144  59  34. 60 
198  21  47.26 

^       '        If                    Meters. 
324  50  46.  81           4. 4617156 
18  25  11.42            4..S09932.'S 

Little  Goose 

I 

1 

Note. — Complete  observations  from  this  station  were  not  obtained.     The  location 
is  from  an  unclosed  triangle  and  therefore  subject  to  correction. 


RED   BLUFF,    MONTANA. 

In  the  Crow  Indian  Reservation,  at  the  south  end  of  the  Rosebud 
Range,  IJ  miles  east  of  Owl  Creek  and  2  miles  north  of  Wyoming- 
Montana  line. 

Station  mark:  Rock  cairn. 

[Latitude,  45*  02^  14.37^     Longitude,  107°  IV  29.19^''.] 


To  filatlon— 


Freezeout 

Wolf  Mountain 
Little  Horn 


Azimuth. 

Rack  Azimuth. 

Log.  distance. 

o           •               // 

O             '                 tt 

Meters. 

45  13  43.51 

225  03  09.  21 

4.  4434867 

22  20  02.  86 

202  19  06. 85 

3. 6592016 

96  36  04.  70 

276  25  58.  70 

4. 2755643 

TBI  angulation:    WYOMING. 
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WOLF  MOUNTAIN,    SHERIDAN   COUNTY. 

On  the  extreme  western  end  of  Wolf  Mountain,  near  Wyoming- 
Montana  line. 

Station  mark:  Iron  rod  driven  into  the  ground. 

[Latitude,  44*»  59'  57.66^     Longitude,  lO?**  12'  48.30'''.] 

Azimuth.  Back  azimuth.  Ix)g.  distance. 


To  station- 


Northwest  base  . 
Black  Mountain. 

Freezeout 

Columbus 

Little  Horn 

Red  Bluff 

Soldier  Creek . . . 
Southeast  l)ase . . 
Campbell 


19  30  47.64 
25  00  25. 28 
49  31  16. 97 
60  29  17.08 
110  34  40.33 

202  19  oe.s^ 

325  03  08. 36 
340  57  34. 87 
343  56  26. 42 


199  29  .'io.  51 
204  53  20. 46 
229  21  38.  81 
240  21  39. 31 
290  25  30. 55 
22  20  02. 86 
145  09  :».  12 
160  59  20. 89 
163  58  51.51 


Meter*. 

3.  82(J0442 
4.4960465 

4.  3734270 
4.  2128224 
4.  2591820 
3. 6592016 
4. 3255314 
4. 0038185 
4. 2123240 


RANCHESTER   NORTHWEST   BASE,  SHERIDAN   COL'NTY. 

One  thousand  three  hundred  and  fifty  feet  beyond  the  northwest 
extremity  of  the  first  tangent  west  of  Ranchester  station,  Burlington 
and  Missouri  River  Railroad. 

Station  mark:  A  dressed  stone,  36  by  6  by  6  inches,  set  30  inches  in 
the  ground. 

Reference  mark:  United  States  Geological  Survey  iron  post  set  at 
right  angles  to  base  line  (southwest),  at  a  distance  of  129  feet. 

[Latitude,  44°  56'  33.08".     Longitude,  107*»  14'  30.41".] 


To  station— 


Freezeout 
Columbus 


Azimuth. 

O  *  It 

60  08  46. 09 
81  46  16.  70 


Baclc  azimuth.         Log.  dintance. 


Wolf  Mountain !    199  29  35.51 


Southeast  base 
Soldier  Creek. 
Campbell 


300  12  31.33 
307  30  36. 10 
324  10  19.69 


240  00  20.  25 
261  39  51. 24 
19  30  47. 64 
120  15  29.37 
127  38  17.  70 
144  13  56.  76 


Meters. 
4.  2586049 
4. 0824964 
3. 8260442 
3.8061176 
4.  2578409 
4. 0619894 
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BLACK   MOUNTAIN,  SHERIDAN  COUNTY. 

A  prominent  peak  locally  well  known,  10  miles  southwest  of  Dayton. 
Station  mark:  Copper  bolt  in  solid  rock,  above  which  a  rock  cairn 
was  erected. 

[Latitude,  W  44'  37.24'-'.     Longitude,  107*»  22'  50.50^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Dome  Lake 

o           «            tt 

00  16  50. 45 
86  51  41.41 
101  28  17.04 
159  59  21.07 
204  53  20. 46 
221  07  31. 38 
234  14  46. 12 
246  20  16.  74 
258  13  41.99 
269  30  04. 26 
311  59  02.00 

o         >          n 

180  16  47. 89 

266  35  50.47 

281  06  17.  79 

339  56  48. 52 

25  00  25.28 

41  16  21.69 

54  24  15. 21 

66  33  49.88 

78  31  53. 76 

89  44  12. 00 

132  11  13.56 

Meiers. 
4.  2145907 
4.4738384 
4. 6231224 
4. 1426676 
4.4960465 
4. 3994241 
4. 3394273 
4. 4420372 
4. 5415021 
4. 4231216 
4. 4900241 

Hunt 

Medicine 

Freezeout 

Wolf  Mountain 

Southeast  base 

Camnbell 

Soldier  Creek 

Sheridan 

Beckton 

Little  Goose 

DOME   LAKE,  SHERIDAN-BIGHORN   COUNTIES. 

On  boundary  line  between  Sheridan  and  Bighorn  counties,  at  the 
head  of  drainage  of  Shell  Creek,  South  Fork  of  Tongue  River  and 
Big  Goose  Creek. 

Station  mark:  Copper  bolt  in  solid  rock,  above  which  a  rock  cairn 
was  erected.  I 

.  [Latitude,  44°  35'  46.26'^     Longitude,  107°  22'  54.14''.] 


To  fltation— 

Azimuth.            -   Back  azimuth.      ;    Log.  distance. 

1 

Basin 

O            '                 // 

55  55  48. 89 
88  48  37. 55 
116  27  52.03 
170  58  52. 34 
180  16  47. 89 
280  31  24. 42 

236  31  35.96 
268  19  02.50 
296  12  04.88 
350  56  22. 55 
16  50.45 
100  43  37. 57 

Meters. 
4. 7391352 
4.  7465353 
4. 5200893 
4. 4743490 
4. 2145907 
4. 3700902 

McDonald 

Hunt 

Freezeout 

Black  Mountain 

Little  Goose 

TBIANOULATION :    WYOMING. 
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COLUMBUS,  8HEBIDAN  COUNTY. 

A  sharp-pointed  peak  at  base  of  Bighorn  Mountains,  between 
Columbus  and  Twin  Creeks,  3i  miles  southwest  of  Parkman.  The 
Dayton-Bald  Mountain  road  passes  one-half  mile  to  the  west  of  the 
peak. 

Station  mark:  Iron  bench-mark  post. 


[Latitude,  44**  55'  36.65^^.    Longitude,  107*»  23'  36.15^.] 


r 


To  sUtion— 


Asimuth. 


Little  Horn 

Wolf  Mountain 
Soldier  Creek,. 
Northwest  baae 


o 

t 

a 

o 

/ 

u 

Jfeter*. 

168 

53 

43.52 

348 

52 

12.09 

4. 1671370 

240 

21 

39.31 

60 

29 

17.08 

4. 2128224 

289 

20 

08.69 

109 

34 

15.35 

4.4459607 

261 

39 

5L24 

81 

46 

16.70 

4.0824964 

LITTLE  HORN,   MONTANA. 

In  Crow  Indian  Reservation,  on  a  grassy  butte  between  Little  Horn 
and  Pass  creeks,  3^  miles  southwest  of  old  stage  station  and  about  2 
miles  north  of  Wyoming-Montana  line. 

[Latitude,  45^  03'  23. 72^'.    Longitude,  107*»  25^  45. 49^'.] 


To  station— 

Admutb. 

Back  azimuth. 

• 
Red  Bluff 

O           /               H 

276  25  58. 70 

290  25.30.55 

348  52  12. 09 

2  24  03. 01 

o      $         n 

96  36  04. 70 
110  34  40. 33 
168  53  43. 52 
182  23  33. 69 

Jfeter*. 
4. 2755643 
4. 2591820 
4. 1671370 
4. 3373367 

Wolf  Mountain 

OolnmbttH 

Preezeout 
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FREEZEOUT,  SHERIDAN   COUNTY. 

On  a  large  limestone  rock  about  3  miles  north  of  Rockwood,  jast 
south  of  road  to  Bald  Mountain  from  Dayton,  1  mile  beyond  top  of 
grade. 

Station  mark:  A  large  pine  tree  with  rocks  piled  around  it. 

[Latitude,  44°  oF  39.96^^     Longitude,  107°  26^  26.98''^] 


To  station — 

1 

Azimuth. 

O             /               // 

59  30  43.  63 
82  35  59. 51 
182  23  33. 69 
229  21  38.  81 
225  03  09.  21 
240  00  20. 25 
273  39  14.  72 
292  15  58. 42 
339  56  48. 52 
350  56  22. 55 

Back  azimuth. 

Log.  distance. 

Hunt 

o           /             // 

239  17  24.  23 

262  16  31. 53 

2  24  03. 01 

49  31  16. 97 

45  13  43. 51 

60  08  46. 09 

93  55  21. 38 

112  32  39.40 

159  59  21.07 

170  58  52. 34 

4.  4619714 
4. 5646473 

Medicine 

Little  Horn 

4. 3373367 

Wolf  Mountain 

4. 3734270 

Red  Bluff 

4.4434866 

Northwest  base 

4. 2586049 
4. 4794437 
4. 5285555 
4. 1426676 
4.  4743490 

Soldier  Creek 

Beckton 

Black  Mountain 

Dome  Lake 

' 

HUNT,  BIGHORN   COUNTY. 

About  5  miles  south  of  Bald  Mountain  City,  on  a  limestone  cliff 
facing  northwest.     It  is  the  highest  ground  in  the  vicinity. 

Station  mark:  Copper  bolt  in  the  solid  rock,  above  which  is  a  rock 
cairn  8  feet  in  diameter. 

[Latitude,  W  43'  42.21'^     Longitude,  107*»  45'  21.52''.] 


To  station- 


Basin  

McDonald 

Lovell 

Medicine  . 


Azimuth. 


19  47  24. 99 

58  23  04.  75 

100  41  02. 45 

130  53  19. 52 

Freezeout 239  17  24. 23 

Black  Mountain [    266  35  50. 47 

Dome  Lake 296  12  04.  88 


Back  azimuth. 

o        /  // 

199  38  55. 24 
238  09  14. 66 
280  19  48.  56 
310  47  11.98 
59  30  43. 63 
86  51  41.41 
116  27  52. 03 


Log.  distance. 


Meters. 
4. 6773313 
4.  4856231 
4. 6070637 
4. 1808806 
4. 4619714 
4. 4738382 
4. 5200893 


TRI angulation:    WYOMING, 
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MEDICINE,  BKJHORN  COUNTY. 

A  lo(»ally  well-known  mountain,  about  H  miles  northwest  of  Bald 
Mountain. 

Station  mark:  Rock  eairn. 

[Latitude,  44°  41K  0:^.4fK^     Longitude,  107°  54'  O.S.  37'^] 


To  !«tati(>n— 


McDonald 

Lovell 

Freezeout 

Black  Mountain. 


I 


Azimuth. 

29  13  31.40 

84  59  51.  23 

262  16  3L53 

281  06  17.79 


Hunt 310  47  11.98 


Back  azimuth. 


n 


209  05  47.  73 
264  44  44. 10 
82  ^  59.  51 
101  28  17.04 
130  53  19. 52 


Log.  (ILstaneii. 


Meters. 
4. 4739547 
4. 4533245 
4. 564(>471 
4.6231223 
4.1808806 


BASIN,  BIGHORN  COUNTY. 

About  4  miles  southeast  of  Basin  City  post-office,  on  a  low  rim  rock 
forming  the  south  margin  of  a  bad-land  gulch  which  empties  into  the 
Bighorn  River  about  1  mile  south  of  Basin  City,  3  miles  noitheast  of 
the  junction  of  No  Wood  Creek  and  Bighorn  River. 

Station  mark:  Iron  bolt  driven  in  sand  rock,  above  which  is  a  rock 
cairn  4  feet  in  diameter  and  4  feet  in  height. 

[Latitude,  44°  19^  31.47^-'.     Longitude,  107**  57'  28.41''^] 


To  stAtion— 


Azimuth. 


Back  azimuth. 


// 


Table 115  26  50.42 

McDonald i  160  45  27.42 

Hunt !  199  38  55.24 

Dome  Lake 236  31  35.96 

Dorsey 62  01  23.62 

Tatman 87  20  45.75 


295  09  24. 95 
340  40  09. 38 
19  47  24. 99 
56  55  48.  89 
241  49  31.57 
266  59  30. 00 


1 


Log.  distance. 


Meters. 
4. 5632358 
4. 4828203 
4. 6773313 
4. 7391352 
4. 4088926 
4. 6076162 


MCDONALD,    BIGHORN   COUNTY. 

About  4  miles  southeast  of  McDonald  post-office,  on  a  hogback  ridge. 
The  McDonald-Shell  Creek  road  runs  pai'allel  to  hogback  about  1  mile 
to  the  northeast. 

Station  mark:  An  iron  rod  driven  into  the  rock,  above  which  a  rock 
cairn  was  erected. 
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[Latitude,  44«*  35'  00.96^^.     Longitude,  108°  05'  02.52''.] 


To  station— 

Azimuth. 

Baclc  azimuth. 

Log.  distance. 

Table 

O            /             It 

60  29  10. 95 
92  44  41. 98 
149  33  06. 94 
209  05  47. 73 
238  09  14. 66 
268  19  02.50 
340  40  09. 38 

240  17  01.52 

272  29  24. 91 

329  25  45. 25 

29  13  31.40 

58  23  04.  75 

88  48  37.55 

160  45  27. 42 

• 

•  Metert. 
4. 4219541 
4.4600503 
4. 4352092 
4. 4739547 
4. 4856231 
4.  7465353 
4. 4828203 

Dry 

Lovell 

Medicine 

Hunt 

Dome  Lake 

Basin 

DORSET,  BIGHORN   COUNTY. 

On  the  highest  point  of  a  red,  bad-land  peak  about  12  miles  south  of 
Otto  and  about  14  miles  west  of  the  junction  of  the  Bighorn  River 
and  No  Wood  Creek;  4  miles  north  of  Fifteenmile  Creek. 

Station  mark:  Copper  bolt  sunk  into  a  sandstone  rock. 

^  ,  ,     U  I  S  chiseled  on  a  rock  buried  flush  with  ground. 

Reference  mark:  ^yg  20. 60  feet  south  of  station. 

[Latitude,  44°  IS'  OO.M".    Longitude,  108°  14'  28.43". 


To  station- 

Azimuth. 

Back  azimuth. 

Log.distauce. 

Basin --- 

0       »         // 

241  49  31. 57 
66  10  29. 43 
101  06  05. 07 
119  27  27.46 
159  16  30. 69 

0        *         n 

62  01  23. 62 
245  56  32.  (M 
280  50  58. 20 
299  18  04. 91 
339  10  59. 18 

Mdert. 
4. 4088926 
4.4656453 
4. 4680179 
4. 3121056 
4. 4716690 

Scjuaw 

Fenton -. --- 

Tatman 

Table 

LOVELL,  BIGHORN   COUNTY. 


About  10  miles  southeast  of  Lovell  post-office  (Cook's  store),  on  a 
sharp  anticline,  which  continues  southward  across  the  Bighorn  River, 
and  on  which  McDonald  triangulation  station  is  also  situated.  The 
Lovell-McDonald  stage  road  runs  about  2  miles  west  of  the  station. 

Station  mark:  Iron  bench-mark  post. 


TBI  angulation:    WYOMING. 
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[Latitude,  44°  47>'  41.25^.     Longitude,  108°  15'  30.55^.] 


To  station— 

• 

Azimuth. 

o             »                tt 

Table  .... 

Dry 

Sage 

Medicine . 

Hunt 

McDonald 


14  00  29.23 
34  03  09.04 
103  44  27. 61 
264  44  44. 10 
280  19  48. 56 
329  25  45. 25 


Back  azimuth. 


193  55  39. 67 
213  55  12. 00 
283  24  42.  73 
84  59  51.23 
100  41  02. 45 
149  33  06. 94 


Log.  difitance. 


Meier*. 
4. 5756282 
4. 4267549 
4. 5794653 
4. 4533245 
4. 6070637 
4. 4352092 


TABLE,  BIGHORN  COUNTY. 

On  the  south  edge  and  one-fourth  nWe  east  of  the  west  end  of  the 
long  table  mountain  between  Otto  ancTOurlington,  on  the  north  side 
of  the  Grey  Bull  River,  9  miles  northwest  of  Otto,  3  miles  northeast 
of  Burlington.  The  main  stage  road  passes  one-half  mile  south  of 
station. 

Station  mark:  A  long  iron  rod  driven  into  the  ground,  over  which, 
is  placed  a  stone  with  a  copper  bolt  sunk  into  it. 

Reference  mark:  ''U.S.G.S."  chiseled  on  a  stone  buried  flush 
with  the  ground,  24.90  feet  northwest  of  station. 

[Latitude,  44*'  27^  57. 97^^.     Longitude,  108°  22'  22. 72^'.] 


To  Btation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

O            f              tt 

o        '          a 

MeieTB. 

McCulloch 

109  44  39. 58 
148  32  21. 60 
157  47  39. 47 

289  24  31. 48 
328  17  29.90 
337  44  32.  86 

4. 6061020 
4.  7270543 
4.1911223 

Sace 

Dry 

Lovell 

193  55  39. 67 
240  17  01. 52 
295  09  24. 95 

14  00  29. 23 

60  29  10. 95 

115  26  50.42 

4. 5756282 
4. 4219541 
4.5632358 

McDonald 

Basin 

Doree  y 

339  10  59. 18 

159  16  30. 69 

4. 4716690 

Tatman 

22  38  09. 08 

202  34  17.  04 

4.  2810851 

Mesa 

69  05  04.  78 

248  55  04. 69 

4. 3076182 

DRY,    BIGHORN  COUNTY. 

Ten  miles  north  of  Table  triangulation  station,  on  the  divide  between 
Dry  Creek  and  Stinkingwater.  Bad  lands  to  the  north,  gently  sloping 
ground  south. 

Station  mark:  None. 

21  GEOL,  PT  1 19 
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[Latitude,  44*»  35^  43. 63'^     Longitude,  108°  26'  48.80'''.] 


To  station- 


Azimuth. 


O  /  II 

McCulloch 88  38  02.31 

Sage 144  43  43.88 

Lovell 213  55  12.00 

McDonald 272  29  24.91 

Table 337  44  32.86 


Back  azimuth. 

Log.  distance. 

O          '             H 

Jlfeters. 

268  20  59. 66 

4.5070486 

324  31  58. 46 

4. 5808790 

34  03  09. 04 

4. 4267549 

92  44  41. 98 

4.4600503 

151  47  39. 47 

4.1911223 

TATMAN,  BIGHORN   COUNTY. 

On  the  east  end  of  Tatman  Hills,  10  miles  southwest  of  Otto,  10  miles 
south  of  Burlington  post-office.  A  cattle  train  leads  from  Tatman's 
ranch,  on  the  Grey  Bull  River,J  south  to  a  pass  in  the  hills  or  mountains 
one-fourth  mile  west  of  station.  Several  alkali  springs  are  on  the 
south  slope  of  the  hill,  about  200  yards  from  station. 

Station  mark:  Cross  chiseled  on  a  rock,  which  is  buried  2  feet 
below  the  surface  of  the  ground,  under  a  large  dirt  and  rock  monu- 
ment. 

Reference  mark:  An  iron  bench-mark  post,  set  2  feet  in  the  ground, 
8.09  feet  south  of  station. 

[Latitude,  44°  18^  26.64''''.     Longitude,  108*»  27^  54.23^^] 


To  station- 

Azimuth. 

Back  aElmuth. 

Log.  distance. 

Basin  

0           1             h 

266  59  30.00 
21  53  08. 97 
67  49  42. 33 
131  43  30. 09 
202  34  17. 04 
299  18  04. 91 

o        /          n 

87  20  45.  73 
201  48  32. 91 
247  43  57. 53 
311  37  22. 75 

22  38  09. 08 
119  27  27.46 

4. 6076162 
4.3732480 
4. 0728410 
4. 1925441 
4. 2810851 
4. 3121056 

Pquaw 

Fen  ton 

Mesa 

Table 

Doreev 

r 

SQUAW,    BIGHORN   COUNTY. 

The  larger  or  western  one  of  two  buttes,  locally  known  as  "Squaw 
Teats,"  in  the  bad  lands  near  the  head  of  Fifteenmile  Creek,  6  miles 
south  of  the  alkali  springs  on  Fifteenmile  Creek.  A  round-up  road 
leaves  the  settlement  on  the  Grey  Bull  near  Charles  Dodge's  ranch  and 
goes  up  Long  Hollow  to  the  head  of  a  branch  of  Fifteenmile  Creek, 
and  then  down  that  creek  to  the  springs. 

Station  mark:  Copper  bolt  sunk  into  a  large  bowlder  under  a  rock 

monument. 

U  I  S 


Reference  mark: 


G  I  S 


chiseled  on  rock  13.20  feet  south  of  station. 


TRIANGULATION :    WYOMING. 
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[Latitude,  44*'  06^  36.39^.     Longitude,  108*  M'  :I0.32'^] 


To  station- 


Azimuth. 


Franks  Peak 75  12  00.96 

Marquette 108  26  49.  24 

Wise 113  42  57.94 

Elk I  134  25  31.15 

Kenton I  172  54  28.31 

Tatman !  201  48  32.91 

Doreey 245  56  32.04 


Baclc  azimuth. 

o         »  n 

254  40  12.39 
287  58  11.09 
293  23  03. 10 
314  10  57.01 
352  53  20. 08 
21  53  08. 97 
66  10  29. 43 


Log.  distance. 


Metem. 
4.8014691 
4.  76a5901 
4. 6184007 
4. 5894892 
4. 2451364 
4.  3732480 
4.4656453 


I 


FENTON,  BIGHORN  COUNTY. 

A  sharp,  gravelly  hill  in  the  bad  lands  1  mile  southwest  of  the  Tat- 
man Hills,  about  8  miles  south  of  Fenton  post-office,  on  Grey  BjiU 
River. 

Station  mark:  Copper  plug  sunk  into  the  rock  under  a  rock  monu- 
ment. 

[Utitude,  44«  16^  01. 74'^     Longitude,  108*  36^  08. 21''^] 


To  station— 

Cedar 

McCulloch  

Mesa   

Azimuth. 

o          »             n 

119  23  35. 11 
150  58  21.09 
177  17  42.76 
247  43  57. 53 
280  50  58. 20 
352  53  20. 08 
88  47  26. 80 
110  50  45.27 

Back  azimuth. 

O            '                It 

298  59  50. 01 
330  47  52. 98 
357  17  20. 63 
67  49  42,  33 
101  06  05. 07 
172  54  28. 31 
268  28  38. 60 
290  37  18. 27 

Log.  distance. 

Meiers, 
4.  7132064 
4. 6105416 
4. 1716427 
4. 0728410 
4. 4680179 
4.  2451364 
4. 5546437 
4. 4373627 

Tatman 

Doreey 

Squaw 

Wise 

Elk 

MESA,    BIGHORN   COUNTT. 

On  the  south  edge  of  the  table-land  north  of  the  Grey  Bull  River 
about  4  miles  west  of  Fenton  post-office.  The  main  stage  road  up  the 
Grey  Bull  Valley  passes  about  one-half  mile  south  of  station. 

Station  mark:  Copper  bolt  sunk  into  a  large  stone  buried  under  a 

3-foot  rock  cairn. 

U  I  S 
Reference  mark:  p     ^  chiseled  on  rock  buried  flush  with  ground 

20.17  feet  northwest  of  bolt. 
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[Latitude,  44°  24'  02.23'^     Longitude,  108°  36^  39.87'^] 


To  station— 


McCulloch 
Table  .... 
Fenton . . . 
Tatman  .. 


Azimuth. 


137  29  39. 20 
248  55  04. 69 
357  17  20.63 
311  37  22.75 


Back  azimuth. 

317  19  32. 54 

69  05  04.  78 

177  17  42.  76 

131  43  30. 09 


Log.  distance. 


Meters. 
4. 4511538 
4. 3076182 
4. 1716427 
4. 1925441 


SAGE,  BIGHORN  COUNTY. 

On  the  eastern  extrenaity  of  a  long  mesa,  which  lies  nearly  parallel 
to  Stinkingwater  River,  between  the  Red  Lodge-Corbett  road  on  the 
west  and  Sage  Creek  on  the  east.  It  is  about  8  miles  west  of  Fannie 
post-office,  on  Sage  Creek. 

Station  mark:  A  rock  cairn. 

[Latitude,  44°  52^  30.02''''.     Longitude,  108°  43'  31.04'^] 


To  station—                  [          Azimuth. 

Back  azimuth. 

Log.  distance. 

McCulloch 

o          /             // 

17  26  32. 67 

O            '               // 

197  21  12. 85 
103  44  27. 61 
144  43  43. 88 
148  32  21. 60 

Meters. 
4. 5242764 

Lovell 

283  24  42.  73 

4. 5794658 

Dry 

324  31  58. 46 

4. 5808790 

Table 

328  17  29.90 

4.  7270543 

m'culix)ch,  bighorn  county. 

On  the  highest  part  of  the  divide  between  Dry  Creek  and  the  Stink- 
ingwater River,  6  miles  east  of  Corbett  post-office,  2  miles  northwest 
of  the  peak  known  as  McCulloch  Peak,  2  miles  southeast  of  a  bad-land 
peak. 

Station  mark:  Iron  bench-mark  post  of  the  United  States  Geological 
Survey,  set  under  a  large  dirt  and  rock  monument. 

Reference  mark:  Cross  (+)  cut  on  top  of  rock  having  U.  S.  cut  on 
north  side,  45.33  feet  northeast  of  station. 


TRI angulation:    WYOMING. 
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[Latitude,  44«  35'  16.24'^     Ix)ngitude,  108°  51'  a5.46''.] 


To  station- 
Cedar    

Trout  Peak 

Heart  Mountain 

Sage 

Dry 

Table 

Mesa 

Fenton 


Azimuth. 


67  35  55. 13 
91  54  28.33 
112  26  55.26 
197  21  12.85 
268  20  59. 66 
289  24  31.48 
317  19  32.54 
330  47  52. 98 


Back  azimuth. 

247  22  35. 33 
271  26  09.  23 
292  15  41.90 
17  26  32. 67 
88  38  02. 31 
109  44  39.58 
137  29  30. 20 
150  58  21.09 


Log.  dintance. 


4. 4353354 
4. 7275183 
4. 3588121 
4. 5242764 
4. 5070486 
4.6061020 
4.4511538 
4. 6105416 


ELK,  UINTA   COUNTY. 

On  the  west  end  of  '*Elk  Mountain,"  in  Dry  Creek  Basin,  5 
miles  from  Frost  ranch,  on  Sage  Creek,  12  miles  from  Dodge  ranch, 
on  Grey  Bull  River.  The  road  connecting  these  two  ranches,  known 
as  the  Charlie  Dodge  road,  passes  1  mile  south  of  hill. 

Station  mark:    Copper  bolt  sunk  into  a  large  stone  buried  flush 

with  the  ground  under  a  5-foot  monument. 

U  I  S 
Reference  point:  p  ■  ^  chiseled  on  a  rock   buried   flush  with   the 

ground  15.08  feet  northeast  of  bolt. 

[Latitude,  44^  21'  15.74^     Longitude,  108*»  55'  23.4K.] 


To  station— 

Azimuth. 

o         »           n 

Back  azimuth. 

Log.  distance. 

• 

O               /                It 

Mfter*. 

Wise 

44  08  55.72 

224  03  3;^.  58 

4. 1669415 

C^lar 

..      128  33  43.35 

308  23  25.  78 

4. 3967036 

'     McCulloch 

. .      192  22  09.  24 

12  25  09.95 

4. 4242691 

Fenton 

..      290  37  18.27 

110  50  45.27 

4. 4373627 

Squaw 

..     314  10  57.01 

134  25  31. 15 

4.  5894892 

WISE,    BIGHORN   COUNTY. 

On  a  small  hill  on  the  Meeteetse  River,  about  8  miles  south  of  Frost 
Ranch  on  Stage  Creek,  4  miles  north  of  Wise  post-office  on  Meeteetse 
Creek,  about  500  feet  east  of  Meeteetse-Red  Lodge  sttige  road,  and 
about  one-fourth  mile  northeast  of  the  intereection  of  that  road  with 
a  road  leading  to  a  sawmill  on  Meeteetse  Creek. 

Station  mark:  Copper  bolt  sunk  into  solid  rock,  over  which  is  cen- 
tered a  large  rock  monument. 
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[Latitude,  44°  15'  34.05^^     Longitude,  109**  03'  04.59^'.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Fen  ton  

0            /              It 

268  28  38. 59 
293  23  03. 10 
34  51  30. 12 
94  55  01.44 
160  21  21. 38 
224  03  33. 58 

o        '          n 

88  47  26. 80 
113  42  57. 94 
214  39  32.  23 
274  46  17.59 
340  16  26. 88 

44  08  55.  72 

Meterg, 
4. 5546437 
4. 6184007 
4. 6045327 
4. 2228535 
4. 4420796 
4. 1669415 

Squaw 

Franks  Peak 

Marcjuette 

Cedar 

Elk 

HEART  MOUNTAIN,    BIGHORN  C50UNTY. 

A  prominent  isolated  limestone  peak,  about  8  miles  north  of  Cody, 
10  miles  northwest  of  Corbett. 

Station  mark:  CJopper  bolt  sunk  into  the  limestone  rock,  over  which 
is  centered  a  large  rock  monument. 

[Latitude,  44*  39^  57. 75'^     Longitude,  109*»  07'  03.98'^.] 


To  station- 

Azimuth. 

Baclc  azimuth. 

Lost,  distance. 

Cedar  

o        '          n 

11  51  26.62 

77  39  33. 14 

292  15  41. 90 

'            O             It 

191  49  19.08 
257  22  26. 33 
112  26  55. 26 

4.2908799 
4.5184114 
4.  3588121 

Trout  Peak 

McCulloch 

CEDAR,  BIGHORN   COUNTY. 

An  isolated  mountain,  separated  from  the  south  end  of  Rattlesnake 
Mountain  by  the  canyon  of  the  Stinkingwater  River.  The  mountain 
is  about  1  mile  southeast  of  the  junction  of  the  north  and  south  forks 
of  the  Stinkingwater  River  and  4  miles  west  of  Cody  post-office. 
The  station  is  on  the  highest  or  western  point. 

Station  mark:  A  copper  bolt  sunk  into  a  large  rock,  which  is  cen- 
tered under  a  rock  monument. 

[Latitude,  44«  29^  38.25^     Longitude,  109°  10'  05. 68''^] 


To  station- 


Azimuth. 


Trout  Peak 

Heart  Mountain 

McCulloch 

Marquette 

Fenton 

Elk 

Wise 


113  07  27. 67 
191  49  19.08 
247  22  35. 33 
16  30  44. 31 
298  59  50. 01 
308  23  25. 78 
340  16  26. 88 


Baclc  azimuth. 
o        '         n 

292  52  29. 88 
11  51  26.62 
67  35  56.13 
196  26  53.91 
119  23  35.11 
128  33  43.35 
160  21  21.38 


Log.  distance. 


Meters. 
4. 4869743 
4. 2908799 
4. 4353354 
4. 4099739 
4.  7132064 
4. 3967036 
4. 4420796 


triangulation;  Wyoming. 
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MARQUETTE,    BIGHORN   COUNTY. 

A  high,  round,  grass-topped  hill  on  the  divide  between  the  South 
Fork  of  the  Stinkingwater  and  Grey  Bull  rivers,  at  the  head  of  Bel- 
knap, Carter,  and  Meeteetse  creeks.  About  8  miles  south  of  Mar- 
quette post-office  and  15  miles  northwest  of  Wise  post-office.  There 
is  a  sawmill  about  6  miles  east  of  station. 

Station  mark:  A  large  rock  monument. 

[Latitude,  44*^  16^  19.76^.     Longitude,  109*»  15'  35.08^] 


To  Kation — 

Azimuth. 

Back  azimuth. 

Log.  distance. 

MeUr», 
4. 6257012 
4.4099739 
4.2228535 
4.  7605901 

Trout  Peak 

...      150  15  02.12 

O          f              u 

330  03  56.  71 
16  30  44. 31 
94  55  01.44 

108  26  49. 24 

Cedar 

Wifle 

Squaw 

....      196  26  53.91 
....      274  46  17.59 
....      287  58  11.09 

FRANKS  PEAK,  BIGHORN  COUNTY. 

The  highest  peak  on  the  divide  between  Grey  Bull  and  Wood  rivers, 
at  the  head  of  Wiggins  (or  Jack)  and  Franks  creeks.  About  12  miles 
southwest  from  Colonel  Pickett's  ranch  on  the  Grey  Bull  River. 
There  are  three  good  trails  from  the  Grey  Bull  Valley  to  the  Chicago 
tunnel  at  the  foot  of  the  peak  on  the  head  of  Wiggins  Creek;  the  best 
and  the  one  used  by  the  mine  people,  starts  in  at  Anderson's  ranch 
and  goes  up  Wiggins  Creek. 

Station  mark:  Copper  bolt  sunk  into  a  large  stone  centered  under 
a  rock  monument. 

[Latitude,  43°  57'  43.25'^     Longitude,  109*»  20^  15.94^.] 


To  station- 


Azimuth. 


Wise 214  39  32.23 

Marquette 190  14  40.64 

Younts 93  17  24.58 

Pickett I  167  35  58.67 

Squaw 254  40  12.39 


Back  azimuth. 

O  /  IT 

34  51  30. 12 

10  17  56. 17 

272  55  26.  74 

347  32  58. 12 

75  12  00.96 


Log.  distance. 


Mclctt. 
4. 6045327 
4. 5443432 
4. 6270432 
4. 4287274 
4.  8014691 


PICKETT,  BIGHORN   COUNTY. 


On  the  high  divide  between  the  South  Fork  of  the  Stinkingwater 
and  the  Grey  Bull  rivers,  at  the  heads  of  Belknap  and  Rock  creeks,  8 
miles  northwest  of  Colonel  Pickett's  ranch,  oit  the  Grey  Bull  River. 


296 


APPENDIX   TO   DIBECTOB  S   BEPOBT. 


U  I  s 

Station  mark:   p     ^  chiseled  on  a  large  rock  set  under  a  stone 
monument. 

[Latitude,  44**  11^  52.38^     Longitude,  109«  24^  35.47'''.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Marauette 

o        »          n 

235  24  42. 35 

347  32  58. 12 

56  53  33. 58 

o        /          n 

55  30  59.34 
167  35  58.67 
236  34  33.50 

Meiers. 
4. 1630822 
4. 4287274 
4.6394095 

Franks  Peak 

Younts 

TROUT  PEAK,  BIGHORN   COUNTY. 

One  of  the  highest  peaks  in  the  Absaroka  Range,  at  the  head  of 
Dead  Indian  and  Trout  creeks,  12  miles  north  of  Nuckol's  ranch,  on 
the  South  Fork  of  the  Stinkingwater  River.  Nuckol's  ranch  is  about 
25  miles  west  of  Cody.  A  blazed  cattle  trail  leads  from  the  ranch  to 
Trout  Creek  Basin,  which  is  at  the  south  foot  of  the  peak. 

Station  mark:  A  copper  bolt  sunk  into  solid  rock  under  a  6-foot 
rock  monument. 

[Latitude,  44«»  36^  06. 7^.     Longitude,  109°  31'  25. 46^^] 


To  station- 

Azimuth. 

o       »         n 

51  24  29. 35 
56  41  01. 41 
257  22  26. 33 
271  26  09. 23 
292  52  29. 88 
330  03  56. 71 

Back  azimuth. 

Log.  distance. 

Table  

o         /           n 

231  02  13.  29 
236  18  04. 00 
77  39  33. 14 
91  54  28. 33 
113  07  27.67 
150  15  02. 11 

Meters. 
4. 7332788 
4.  7169566 
4.5184114 
4. 7275183 
4. 4869743 
4. 6257012 

Schurz 

Heart  Mountain 

McCulloch 

Cedar  

Marauette 

ISHAWOOA,  YELLOWSTONE   PARK  TIMBER  RESERVE. 

A  high  cone-shaped  peak  on  divide  between  the  Yellowstone  River 
and  South  Fork  of  the  Stinkingwater  River,  at  the  heads  of  Ishawooa, 
Pass,  and  Mountain  creeks.  The  Ishawooa  trail  passes  about  one 
mile  south  of  peak. 

Station  mark:  A  copper  bolt  sunk  into  a  large  rock,  which  is  cen- 
tered under  a  6-foot  rock  monument. 
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[Latitude,  44*  13'  29.74^.     Longitude,  109*»  48''  43.36^.] 


To  station— 

Arimuth. 

Back  admnth. 

Log.  diittance. 

Younta 

O          »             H 

8  58  05. 11 

94  54  58.01 

112  35  27. 20 

188  55  52. 46 
274  25  00.02 
292  25  20.03 

Meters. 
4.4353423 
4.  7586216 
4. 3198873 

Sheridan 

Table 

YOUNTS,  BIGHORN  C50UNTY. 

A  high  volcanic  peak  at  the  extreme  head  of  the  Upper  Yellowstone 
River,  between  the  alpine  forks  of  that  stream  and  li  miles  north 
of  the  Continental  Divide. 

Station  mark:  A  copper  bolt  sunk  into  a  large  rock,  which  is  cen- 
tered under  a  6-foot  rock  monument. 

[Latitude,  43*»  58^  57.65^'.     Longritude,  109°  51^  53.94^.] 


To  statioD— 

Aximuth. 

Back  azimuth. 

Log.  distance. 

Mount  Sh^^ridan 

o       '           n 

120  59  50. 28 

156  40  36.41 

188  55  52. 46 

236  34  33. 50 

272  55  26. 74 

37  56  39. 56 

56  50  55. 72 

81  10  05. 28 

o         /             tt 

300  32  08. 91 

336  32  43. 28 

8  58  05. 11 

56  53  33.58 

93  17  24.59 

217  47  59. 23 

236  28  30.00 

260  49  21.  71 

Meters. 
4. 7905724 
4.5802150 
4. 4353423 
4.6394095 
4. 6270432 
4.4360462 
4.  7153635 
4.6068613 

Table 

Ishawooa 

Pickett 

Franks  Peak 

Breccia 

Mount  Leidv 

Gravel 

TABLE,  YELLOWSTONE  NATIONAL  PARK. 

A  flat-topped  mountain  on  ridge  between  Trapper  and  Mountain 
creeks;  about  4  miles  east  of  Yellowstone  River. 

Station  mark:  A  copper  bolt  sunk  into  solid  rock  under  a  large  rock 
monument. 

[Latitude,  44°  17'  48.78''^     Longitude,  110°  03'  13.30^'.] 


To  station- 


Mount  Sheridan 

Trout  Peak 

Yount*» 


Azimuth. 

Back  azimuth. 

Log.  diatance. 

o         f         n 

85  08  20. 33 
231  02  13. 29 
336  32  43. 28 

Ota 

264  48  28.  59 

51  24  29.35 

156  40  36. 40 

Meters. 
4. 5797046 
4.  7332788 
4. 5802150 
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8CHURZ,  YELLOWSTONE   NATIONAL  PARK. 

A  high  mountain  on  divide  between  the  Yellowstone  and  North 
Fork  of  the  Stinkingwater  rivers,  at  the  head  of  Trapper  Creek.  A 
trail  leads  up  on  the  north  slope  of  Trapper  Creek  from  the  Yellow- 
stone River  to  the  foot  of  the  peak. 

Station  mark:  A  copper  bolt  sunk  into  solid  rock  under  a  6-foot 
rock  monument. 

[Latitude,  W  2(K  34.64^^.     Longitude,  110°  04^  11.62^.] 


To  stadon— 

Azimuth. 

Back  aximuth. 

Log.  distance. 

O           /              ff 

o        t          n 

Meter$. 

Mount  Sheridan 

77  08  31.68 

256  49  20. 13 

4. 5740975 

Lake  ABtronomic  Station. 

132  51  23. 79 

312  37  56. 46 

4. 5409748 

Trout  Peak 

236  18  04. 00 
345  51  04. 42 

56  41  01. 41 
165  51  45. 09 

4. 7169566 

Table 

3. 7225947 

' 

BRECCIA,  UINTA   COUNTY. 

On  a  volcanic  breccia  ridge,  about  2i  miles  northeast  of  Twogwotee 
Pass,  at  the  head  of  Blackrock  Creek. 

U.S.G.S 

A 

of  rock  5  feet  high  erected  over  mark. 


Station  mark:    ^-^^T*^'  cut  in  volcanic  rock  set  in  ground;   cairn 


[Latitude,  43*  47^  19.60''.     Longitude,  110*»  04^  24.56^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Younts - 

O           /              tt 

217  47  59. 23 
123  18  06. 91 

o        t           n 

37  56  39. 56 
303  06  05. 62 

Meters. 
4.4360462 
4. 4437946 

Gravel 

BURNT,  UINTA  COUNTY. 

High  point  of  timbered  ridge  on  south  side  of  Gros  Ventre  River, 
about  6  miles  above  mouth  of  Indian  Creek.  Peak  is  partly  covered 
with  burnt  timber. 

Station  mark:  ^  cut  in  quartz  bowlder  set  level  with  surface  of 

ground. 

[Latitude,  43°  31^  34.24'^     Longitude,  110°  07'  47.68^^] 


To  station- 


Sheep  

Mount  Leidv 


Azimuth. 

O  t  tt 

93  47  42. 33 
135  07  20. 70 


Back  azimuth. 


o        f         n 

273  31  28. 44 
314  55  58. 61 


Log.  distance. 


Meters. 
4.5025522 
4.4963469 
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GRAVELki  UINTA  COUNTY. 

A  rather  sharp  peak  about  10  miles  northeast  of  mouth  of  Buffalo 
Fork  of  Snake  River  and  3  miles  south  of  Pacific  Creek.  The  peak 
is  timbered  near  summit  on  the  west  and  north.  The  formation  is 
waterworn,  cemented  gravel. 

Station  mark:  A  cross  (+)  chiseled  in  a  large  bowlder  set  in  the 
ground. 

[Latitude,  43*'  55^  32.65^.     Longitude,  IW  2V  46.64^^] 


To  station- 
Mount  Leidy  . . . 
Si|(nal  Mountain 
Mount  Sheridan 

Younts 

Breccia 


▲simuth. 


Back  asiinuth. 


O          '              $1 

8  38  15.20 

62  40  59. 47 

160  49  35. 13 

260  49  21.71 

303  06  05.62 

188  36  30. 84 
242  32  32. 68 
340  42  41. 34 
81  10  05. 28 
123  18  06. 91 


Log.  distance. 


Mtiers. 
4. 3514088 
4. 2642799 
4. 6037314 
4.6068613 
4.4437946 


LAKE,    YELLOWSTONE   NATIONAL  PARK. 

About  300  yards  east  of  Lake  Astronomic  Station,  used  only  to 
connect  the  latter  with  the  main  triangulation  scheme. 
Station  mark:  None. 

[Latitude,  44"  33^  18.80^.     Longitude,  110*»  23''  25.76.^0 


To  station--- 

Azimuth. 

o         /            n 

Log.  distance. 

O            /                tt 

Meters. 

!    Mount  Sheridan 

18  54  00. 56 

198  48  14. 58 

4. 5295745 

'    Schurz 

312  37  55. 46 

132  51  23.  79 

4. 5409748 

Table 

316  49  44. 27 

137  03  53.01 

4.5942268 

Astronomic  Station  Uni- 

ted States  Coast  and 

Geodetic  Survey 

94  57  59. 60 

274  57  51.45 

2. 41072 

LAKE   ASTRONOMIC   STATION,   YELLOWSTONE   NATIONAL  PARK. 

Established  by  the  United  States  Coast  and  Geodetic  Survey. 

About  20  feet  south  of  the  main  wagon  road,  in  an  open,  grassy 
park,  about  one-third  mile  east  of  the  Lake  Hotel,  700  feet  north  of 
Yellowstone  Lake. 
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Station  mark:  A  small  copper  bolt,  leaded  into  a  block  of  dressed 
gi-anite  li  by  2  by  3  feet. 


Afl  obeerved  by  United  States  Coast  and  Geo- 
detic Survey 

Adjusted  value 


Latitude. 


44  33  16. 10 
44  33  19. 51 


Longitude. 


110  23  44.  31 
110  23  37.  37 


MOUNT  LEIDY,  UINTA    COUNTY. 

On  high,  bare  peak  of  that  name  8  miles  east  of  Cunningham's 
ranch,  between  Cement  and  Spread  creeks.  Formation  is  cemented 
waterworn  gravel. 

Station  mark:  Copper  bolt  in  sandstone  bowlder,  set  level  with  sur- 
face of  ground.  Cairn  of  bowlders  3  feet  high  with  small  pine  tree 
m  center  over  bolt. 

[Latitude,  43*»  43^  33. 06^.     Longitude,  110°  24'  16.25^] 


To  statiou— 

Azimuth. 

Sheep 

O            /                It 

25  21  16. 98 

Spread  Creek 

119  29  20.67 

Signal  Mountain 

Gravel 

136  43  18. 51 
188  36  30.  84 

Younts -.---. 

236  28  30. 00 

Burnt 

314  55  58.61 

Back  azimuth. 


Log.  distance. 


a 


205  16  23.51 


MetcTB, 
4.  3481951 


299  23  03. 69 

4. 1461532 

316  36  36. 93 

4.  2766282 

8  38  15. 21 

4. 3514088 

56  50  55.  72 

4.  7153635 

135  07  20.  70 

4.4963469 

SHEEP,    UINTA    COUNTY. 

High,  flat-topped  peak  known  as  Sheep  Mountain,  between  Gros 
Ventre  and  Little  Gros  Ventre  rivere,  and  12  miles  due  east  of  mouth 
of  former. 

Station  mark:  Copper  bolt  in  limestone  rock  set  level  with  surface 
of  the  ground.     Rock  cairn  5  feet  high  erected  over  bolt. 

[Latitude,  43°  32'  40.04'^     Longitude,  110°  31'  21.51''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  diHtaiue. 

o           »             // 

O            /              II 

Meter*. 

t 

Signal  Mountain 

174  10  04.  85 

354  08  17.73 

4. 5325416 

Mount  J>?id  V 

205  16  23.51 

25  21  16.98 

4.  3481951 

Burnt 

273  31  28. 44 

93  47  42.  33 

4.  5025522 

TRIANOULATION :    WYOMING. 


301 


MOUNT  SHERIDAN,    YELLOWSTONE   NATIONAL  PARK. 

Highest  peak  in  Red  Mountain  Range,  1  mile  west  of  Heai*t  Lake, 
9  miles  southeast  of  Lewis  Lake. 

Station  mark:  Copper  bolt  sunk  into  a  large  rock,  which  is  centered 
under  a  large  rock  monument. 

[LaUtude,  46°  16^  00.93^.     Longitude,  110*»  31^  40.14'^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Younts 

o       »        » 

300  32  08. 91 
264  48  28. 59 
340  42  41.35 
256  49  20. 13 
274  26  00. 02 

O           f              tt 

120  59  50. 28 
85  08  20. 33 

160  49  3.1. 13 
77  08  31. 68 
94  54  58. 01 

Metertf, 
4.  79a5724 
4. 5797046 
4. 6037314 
4. 5740975 
4. 7586216 

Table 

Gravel 

Schurz 

Isbawooa 

SPREAD  GREEK   (AZIMUTH   STATION),    UINTA   COUNTY. 

On  flat  150  feet  north  of  wagon  road  between  two  most  southern 
delta  branches  of  Spread  Creek  and  one-half  mile  north  of  Cunning- 
ham^s  ranch. 

Station  mark:  Cross  (+)  cut  in  rock,  level  with  sui'face  of  ground. 

[Latitude,  43*»  47'  16. 01^'.     Longitude,  110*  33'  21. 3V'.] 


To  station—                            Azimuth. 

Back  azimuth.      ,    Log.  distance. 

1 

'        o        f           n 

1 

Signal  Mountain 173  27  51. 43 

MountLeidy 299  23  03.69 

o       '          "                    Meters. 
353  27  27. 02           3. 8398943 
119  29  20. 67           4. 1461532 

1 

SIGNAL  MOUNTAIN,  UINTA   COUNTY. 

Prominent  hill  at  foot  of  Jackson  Lake,  li  miles  southwest  of 
Menor's  ferry  across  Snake  River. 

Station  mark:  Copper  bolt  in  volcanic  rock  set  level  with  surface  of 
ground;  tripod  12  feet  high  erected  over  bolt. 

[Latitude,  43°  60^  58.65^^     Longitude,  llO**  33'  56.56^^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Grave!  

Mount  Leidv 

O            »               ft 

...      242  32  32.68 
...     316  36  36.92 

O            t               It 

62  40  59. 47 
136  43  18. 51 

173  27  51.43 

174  10  04.  So 

Met4Ts. 
4. 2642799 
4.  2766282 
3.  8398943 
4.5.325416 

Spread  Creek 

...      353  27  27.02 

Sheep 

...      354  08  17.73 
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ANTELOPE,  UINTA  COUNTY. 

On  highest  part  of  hill  between  Antelope  Creek  and  Ditch  Creek, 
about  1  mile  east  and  a  little  north  of  Antelope  Springs  on  the  main 
wagon  road  from  Elk  post-oflSce  (Cunningham's  ranch)  to  Jackson 
post-office,  8  miles  east  of  Menor's  ferry,  8  miles  southeast  of  Elk 
post-office. 

Station  mark:  Copper  bolt  leaded  into  a  large  rock  buried  flush 
with  the  ground. 

Reference  marks:  Cross  (+)  chiseled  on  stone  (white  flint)  set  flush 
with  the  surface  of  the  ground,  33.75  feet  north  of  copper  bolt. 

[Latitude,  43°  42^  42.56^^     Longitude,  110°  35'  OO.H'-'.] 


To  station- 


Azimuth. 


Back  azimuth. 


Log.  distance. 


// 


Signal  Mountain 185  17  45. 93 


Sheep 

North  base 


345  12  54. 17 
121  17  83.02 


5  18  29.90 
165  15  25.00 
301  13  36.02 


Meten, 
4. 1868591 
4. 2839823 
3. 9530459 


JACKSON,    UINTA   COUNTY. 

A  high  and  very  prominent  white  rock  peak  near  the  head  of  Sheep 
Creek,  about  6  miles  southeast  of  Nolan's  ranch,  about  10  miles  east 
of  Jackson  post-oflSce.  This  peak  was  occupied  by  the  Hayden  sur- 
vey, and  is  known  to  some  of  the  settlers  as  Goodwin  Peak. 

Station  mark:  Copper  bolt  sunk  into  rock  and  buried  under  a  9-foot 
rock  monument. 


Reference  mark: 


U 


^ 


s 


cut  on  rock  22.40  feet  southeast  of  station. 


[Latitude,  43**  27'  46. 94'^     Longitude,  110*>  37'  30.51''.] 

To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Victor 

o        #        n 

105  02  15. 35 
148  23  06.  71 
117  28  09. 09 
164  31  14. 52 
222  28  02. 08 

O          f          u 

284  47  37. 57 
328  15  08. 68 
297  16  39. 30 
344  28  30.  74 
42  32  16. 11 

Meters. 
4. 4720027 
4. 4716683 
4.4037480 
4.3002202 
4. 0888234 

Buck 

Phillips 

Blacktail 

Sheep 

TETON   NORTH   BASE,    UINTA    COUNTY. 

On  west  side  of  Snake  River,  about  8  miles  north  of  Menor's  ferry, 
5  miles  northeast  of  the  wagon  road  crossing  on  Cottonwood  Creek, 
li  miles  northeast  of  the  north  end  of  the  timbered  island  on  the  gi'ass 
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plat  southeast  of  Jennys  Lake.  The  wagon  road  crosses  the  base  line 
about  1  mile  south  of  the  station  and  then  bends  and  runs  northeast 
between  the  line  and  Snake  River. 

Station  mark:  Bronze  tablet  leaded  into  a  large  bowlder  buried 
flush  with  the  ground. 

Reference  marks:  On  each  side  of  the  tablet,  on,  and  in  the  pro- 
longation of  the  line,  is  buried  flush  with  the  surface  of  the  gi-ound  a 
stone  with  a  cross  (+)  chiseled  on  it. 

[Latitude,  43«  45'  13. 47^     Longitude,  110*»  40^  42.94''.] 


To  station- 


Azimuth. 


Back  azimutb. 


L<)K.  distan<*e. 


Buck 57  45  24.76 

•Antelope !  301  13  36.02 

BUcktail 4  26  31.45 

South  base I  27  28  56.67 

I 


237  39  38. 45 
121  17  33.02 
184  26  00. 18 
207  27  08. 61 


Meier: 
4. 1227536 
3.  9530459 
4.1173037 
3.8800267 


Measured  distance  between  North  and  South  base,  3.8800392. 


BLACKTAIL,  UINTA  COUNTY. 

On  the  southwest  end  of  the  highest  point  of  Blacktail  Butte,  about 
1  mile  south  and  east  of  Menor's  ferry. 

Station  mark:  Copper  bolt  sunk  into  the  limestone  rock. 

Reference  nuirk:  Cross  (+)  chiseled  on  limestone  rock,  4.80  feet 
northeast  of  station. 

[Latitude,  43°  38'  10.25^.     Longitude,  110°  41'  28.2K.] 


To  station- 

Acimath. 

Back  azimuth. 

Log.  diatance. 

South  hase 

O           f               H 

158  33  10. 01 
225  55  58. 15 
120  22  28. 84 

O          /             tt 

338  31  53. 33 
46  00  26. 16 
300  17  14. 20 
126  53  03. 32 
4  26  31. 45 
164  31  14. 52 

Meten. 
3.8326432 
4. 0824952 
4. 0730130 
4.2305043 
4. 1173037 

Antelope 

Buck 

Sheep 

North  hase 

306  46  04.99 
184  26  00. 18 

Jackson 

344  28  30.  74 

4. 3002202    I 

1 
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Is  located  about  one-fourth  mile  northeast  of  the  wagon  road  cross- 
ing Cottonwood  Creek,  about  one-half  mile  northwest  of  two  tall  pine 
trees  that  grow  on  the  north  bank  of  Cottonwood  Creek,  3  miles  ' 
north  of  Menor's  ferry,  li  miles  southeast  of  the  south  end  of  the 
long  island  of  timber  situated  southeast  of  Jennys  Lake. 

Station  mark:  A  bronze  tablet  leaded  into  a  large  bowlder  buried 
flush  with  the  ground. 

Reference  marks:  On  each  side  of  the  tablet,  on,  and  in  the  pro- 
longation of  the  base  line,  is  buried  flush  with  the  ground  a  stone  with 
a  cross  (+)  chiseled  on  it. 

[Latitude,  43«  4V  35.37'^     Longitude,  110^  43^  19,27^^] 


To  station— 

Azimuth. 

O            »              ft 

338  31  53. 33 
207  27  08. 61 

Back  azimuth. 

Log.  distance. 

Blacktail 

O           /              // 

158  33  10. 01 
27  28  56. 67 

Meters. 
3. 8326432 
3. 8800267 

3. 8800392 
4.0556534 
3.8880432 

North  base 

North     bane,    measured 
distance .-. .... 

Antelope 

259  26  27. 59 
87  23  29. 31 

•    -•-•••■■••••••a 

79  32  12. 48 
267  19  31.20 

Buck 

GRAND  TETON,  UINTA   COUNTY  (not  OCCUpicd). 

Highest  peak  in  Wyoming.  A  well-known  peak  about  55  miles  east 
of  and  plainly  visible  from  Market  Lake,  Idaho. 

Station  mark:  Flag  erected  by  the  Owens  party,  that  first  climbed 
the  peak  in  1897. 

[Latitude,  43**  44^  30.8'^     Longitude,  110*»  48^  03. 4^'.] 


To  station- 


Mount  Leidy 
Sheep 


Azimuth. 


'      // 


273  03  25 
314  14  06 


Back  azimuth. 


»     // 


93  19  52 
134  25  38 


Log.  distance. 

Meters, 
4. 5049746 
4. 4968019 


BUCK,  UINTA  COUNTY. 

On  a  high  rocky  knob  about  3  miles  southeast  of  the  Teton  Peaks, 
about  6  miles  northwest  of  and  visible  from  Menor's  ferry. 

Station  mark:  Cross  (+)  cut  into  a  large  rock  buried  in  ground 

under  a  6-foot  rock  monument. 

U  S 
Reference  mark:  p-^  cut  on  solid  rock  15.62  feet  south  of  station. 


trianqulatiok:  wyominq. 
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[Latitude,  43«  41'  23.83'^.    Longitude,  110«  49'  03.97''.] 


To  station- 

Aximuth. 

Back  azlmutb. 

124  15  41. 37 

148  23  06.  71 

206  58  35.59 

82  45  11. 35 

216  31  22. 26 

87  23  29. 31 

57  45  24.  76 

120  22  28. 84 

Log.  distance. 

Sheep  

O          *             M 

304  03  28. 42 
328  15  08. 68 

27  02  08.33 
262  35  28. 31 

36  38  03.54 
267  19  31. 20 
237  39  38. 45 
300  17  14. 20 

MdeT9. 
4. 4592345 
4.4716683 
4.1824511 
4.2799065 
4. 3402694 
3.8880432 
4. 1227536 
4. 0730130 

Jackson 

Phillipa 

Antelope 

Victor 

South  base 

North  base 

Blacktail 

PHILLIPS,  UINTA  COLT^Xy. 

On  a  high  rocky  knob  on  divide  between  the  drainage  of  Snake  and 
Teton  rivers,  at  the  head  of  Phillips  and  Moose  creeks,  1  mile  north- 
west of  Phillips  Pass,  3  miles  northwest  of  Teton  Pass. 

Station  mark:  Cross  (+)  chiseled  on  a  large  rock  buried  under  a 
rock  monument. 


Reference  mark: 


U 
\3^ 


S 


r  chiseled  into  solid  rock  12.58  feet  northeast 


of  station. 


[Latitude,  43°  34'  04.41'^    Longitude,  110*»  54'  12.28''.] 


To  itatioD— 

Azimuth. 

Buck 

o         /             // 

206  58  35. 59 

Jackson  

297  16  39.30 

Victor 

56  48  59. 21 

Back  azimuth. 

o  /  // 

27  02  08. 33 
117  28  09.09 
236  45  50. 81 


Log.  distance. 


Mettrf. 
4.1824511 
4. 4037480 
3.8654626 


VICTOR,    UINTA   COUNTY. 

Near  the  Idaho  line,  on  a  high,  bald,  red-topped  mountain,  on  divide 
between  Trail  and  Moose  creeks,  10  miles  southeast  of  Victor,  Idaho, 
1  mile  northwest  of  road  ranch  on  the  Victor-Jackson  road  at  the  junc- 
tion of  Coal  and  Trail  creeks,  8  miles  northeast  of  the  Teton  Pass. 

Station  mark:  Cross  (+)  chiseled  into  a  large  rock  buried  under  a 
6-foot  rock  monument. 

Reference  mark:  U.S.  chiseled  on  solid  rock  6.41  feet  north  of 
station. 

21  GEOL,  PT  1 20 
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[Latitude,  43°  31^  54.22'^    Longitude,  110°  58^  45. 73'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Bucks  

o       /         n 
216  31  22. 26 
236  45  50. 81 
267  38  56. 14 
284  47  37. 57 

O          /              H 

36  38  03.54 

56  48  59. 21 

87  57  48.  76 

105  02  15. 35 

4. 3402694 
3.8654626 
4. 5675215 
4. 4720027 

Phillips 

Sheep 

Jackson 

COLORADO. 


Triangulation  Stations. 

Field  work  of  triangulation  in  the  vicinity  of  Denver  was  conducted 
during  portions  of  the  seasons  of  1897,  1898,  and  1899  by  Mr.  H.  L. 
Baldwin,  jr.,  topographer.  Positions  are  based  upon  the  geodetic  co- 
ordinates of  Table  Mound  and  Mount  Morrison,  furnished  by  the 
Coast  and  Geodetic  Survey  March  19,  1900. 

In  order  to  determine  preliminary  distances  before  the  connection 
was  made  with  the  Coast  and  Geodetic  Survey  stations,  a  base  line  51 
miles  in  length  was  measured  along  the  Burlington  Railroad  north- 
east of  Denver.  The  diflPerence  between  the  measured  and  computed 
distances  is  1.04  feet,  or  an  error  of  yirHTr  (nearly).  The  distances 
published  herewith  are  based  on  those  furnished  by  the  Coast  and 
Geodetic  Survey. 

ARTHUR,  WELD  COUNTY. 

On  one  of  the  sand  hills  about  20  miles  east  of  Platteville  and  1  mile 
east  of  the  ranch  house  of  S.  M.  Wiswell. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

Reference  mark:  An  inverted  bottle  buried  18  inches  below  surface 
of  ground.     True  azimuth  from  station,  42^  01';  distant,  8.33  feet. 

[Latitude,  40°  14'  24.53^.    Longitude,  104°  27'  33.90^'.] 


To  station— 

Azimuth. 

Back  ainmuth. 

Log.  dlHtance. 

Rilev  Mound 

o           /           // 

61     18    04 
115    25    19 
164    54    46 

O        /         » 

242    06    59 
295    10    44 
344    51    09 

Meters. 
4. 43987 
4.54844 
4. 48132 

Harrison 

Dewev 

tbianqulation:  colo&ado. 
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DEWEY,   WELD   COUNTY. 

About  10  miles  northeast  of  Greeley,  on  high,  open  prairie. 
Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

[Utitude,  40O  SO'  12.62^.     Longitude,  104*»  33'  08.74''.] 


To  station—                 >          Azimuth. 

t 

I 

Back  azimuth. 

Log.  distance. 

Riley  Mound 

o           '         n 

21     21    35 

59    36    35 

344    51     09 

o          >         n 

201     14    06 
239    25    24 
164    54    46 

Meters. 
4.65480 
4. 44499 
4. 48132 

Harrison 

Arthur 

TABLE  MOLT«D,  ELBERT  COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey,  about  2i- 
miles  west  of  Elbert,  on  the  highest  hill  in  the  vicinity  and  on  land 
owned  by  George  E.  Cadwell. 

Station  mark:  A  three-fouiihs  inch  drill  hole  in  a  rock  15  inches 
square  and  15  inches  under  ground. 

Reference  mark:  Buried  28  inches  under  ground  is  the  center  of 
the  bottom  of  an  inverted  bottle.  Above  this  and  concentric  there- 
with is  placed  a  drain  tile,  5  inches  diameter  and  1  foot  long.  On  top 
of  this  and  about  flush  therewith  is  a  brass  bench-mark  tablet.  True 
azimuth  from  station,  258^  50';  distance,  3.51  feet. 

[Utitude,  39*  14'  01.02".     Longitude,  104*»  34'  33.20".] 


To  station- 

Azimuth.          '      Back  azimuth. 

Log.  distance. 

Raspberry  

o        /          u 

86  50  40. 78 
131  19  19 
161  56  06. 56 

o         /           » 

266  38  21. 49 
310  54  47 
341  52  58. 88 

Meters. 
4.4485068 
4. 8662621 
4. 3586814 

Mount  Morrison 

Round  Hill 

INDIAN   MOUND,  ARAPAHOE   COUNTY. 

On  mound  of  that  name  near  the  southeast  corner  of  sec.  36, 
T.  4  S.,  R.  65  W.,  and  on  the  central  one  of  the  group  of  mounds 
which  extends  eastward. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

Reference  mark:  A  bottle  buried  9  inches  below  the  surface  of 
ground,  true  azimuth  from  station  being  181°  40';  distance,  5.6  feet 
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[Latitude,  39«  39'  17.20^.    Longitude,  104«  35'  05.09^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Riley  Hill 

O           /             <lf 

56  48  23. 08 

91  51  31. 53 

105  23  04. 89 

139  23  12. 45 

O          t             It 

236  35  25. 32 
271  27  14. 18 
285  07  46. 59 
319  14  05. 93 

Meten. 
4. 5424545 
4.  7360154 
4.5503002 
4. 4937489 

Mount  Morrison 

Capitol 

Henderson 

ROUND  HILL,  ELBERT  COUNTY. 


About  1  mile  southeast  of  Hilltop  station  of  the  Colorado  and 
Southern  Railway,  a  hill  locally  known  as  above.  It  is  on  land 
belonsring  to  Mr.  Potter,  in  NW.  i  sec.  22,  T.  7  S.,  R.  65  W.,  about  500 
feet  northeast  of  the  railroad  track  and  about  50  feet  northwest  of  and 
1  foot  lower  than  the  summit. 

Station  mark:  No  surface  mark;  an  underground  mark  consists  of 
a  brown  bottle  buried  in  an  upright  position,  the  neck  being  18 
inches  below  surface  of  ground.  Above  this  is  an  inverted  bottle 
with  neck  broken  off,  the  bottom  of  which  is  12  inches  below  surface 
of  ground. 

[Latitude,  39*»  25'  45.0r^    Longitude,  104°  39'  29.31''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Raspberry  

O           1             tt 

41  58  27. 93 
104  32  44. 23 
118  52  22.56 
341  52  58. 88 

Ota 

221  49  14.24 
284  22  35. 42 
298  44  19. 62 
161  56  06. 56 

MdetB. 
4. 4957041 
4. 3735577 
4. 3159877 
4. 3586814 
4.  7410064 

Riley  Hill 

Schweieer 

Table  Mound 

Mount  Morrison 

119  04  48.  72 

298  43  22.  78 

RILEY  MOL^ND,  WELD  COUNTY. 


On  mound  of  that  name  3  miles  northeast  of  Lupton. 

Station  mark:  An  upright  bottle,  the  neck  of  which  is  26  inches 
below  surface  of  ground.  Directly  above  and  12  inches  below  sur- 
face of  ground  is  a  bronze  bench-mark  tablet. 


TRI  angulation:    COLORADO. 
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[Latitude,  40*»  07'  28.30^.    Longitude,  104*>  44'  43.50^.] 


To  station^ 

Azimuth. 

Back  azimuth. 

Log.  dlstADoe. 

Brighton 

Morgan 

Cleveland : 

Hogback 

Harrison 

Dewey 

Arthur 

o        *         n 

5  05  49. 35 
55  20  34.92 
76  41  07. 41 
107  58  13. 00 
164  42  22. 96 
201  14  06. 00 
242  06  59. 00 

O            f             H 

185  05  23.06 
235  09  48. 80 
256  34  56.08 
287  40  45. 00 
344  38  53. 61 
21  21  35.00 
62  18  04.00 

Meier*, 
4. 0374040 
4. 4619340 
4. 1470673 
4.60631 
4.4620654 
4.65480 
4. 43987 

BRIGHTON,  WELD  COUNTY. 

On  the  highest  hill  in  NE.  \  sec.  27,  T.  1  N.,  R.  66  W.,  and  about 
4  miles  northeast  of  the  town  of  Brighton. 

Station  mark:  An  iron  bench-mark  post,  set  3  feet  in  the  ground. 

Reference  mark:  An  inverted  bottle,  the  top  of  which  is  9  inches 
below  surface  of  the  ground.  True  azimuth  from  station  is  355^  35'; 
distance,  10.3  feet. 

[Latitude,  40®  01'  36.31^^.     Longitude,  104®  45'  24.34'^.] 


To  station- 


Azimuth. 


Back  azimuth. 


Log.  distance. 


Henderson 17  32  49. 80 

McKinley 54  51  34.89 

Morgan 76  11  15.35 

Cleveland 121  00  13.71 

Riley  Mound '  185  05  23.06 

Harrison 170  13  59.55 


197  30  18. 93 
234  46  55.  27 
256  00  56. 11 
300  54  29. 03 
5  05  49.  35 
350  10  56. 75 


Mden. 
4. 2677504 
4. 1013222 
4. 3718205 
4. 1702702 
4. 0374040 
4. 5952515 
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HENDERSON,  ARAPAHOE  COUNTY. 

About  5  miles  southeast  from   Henderson  station.  Union  Pacific 
Bailroad,  on  the  highest  part  of  the  rolling  prairie. 
Station  mark:  An  iron  bench-mark  post,  set  3  feet  in  the  gound. 

[Latitude,  39°  52^  03.56''^     Longitude,  104*>  49'  19.33'^] 
To  station—  Azimuth. 


Capitol 

South  base 

Westminster  Summit 

Morgan 

McKinley 

North  base 

Brighton 

Indian  Mound 


44  14 
62  00 
94  19 
124  50 
156  26 
160  27 
197  30 
319  14 


20.30 
26.93 
07.65 
18.50 
21.02 
10.99 
18.93 
05.93 


Back  azimuth. 


224  08 
241  57 
274  11 
304  42 
335  24 
340  26 
17  32 
139  23 


06.45 
04.88 
08.70 
31.08 
12.64 
44.06 
49.80 
12.45 


Log.  distance. 


4.2995354 
3. 9289889 
4.2504956 
4.3234204 
4.0578445 
3. 4745589 
4. 2677504 
4. 4937489 


DENVER  NORTH  BASE,  ARAPAHOE  COUNTY. 

About  1,060  feet  southeast  from  the  center  line  of  the  Burlington 
railroad  track,  and  about  6i  miles  northeast  of  Derby  station,  on 
the  highest  ground  in  the  vicinity. 

Station  mark:  An  iron  bench-mark  post,  set  3  feet  in  the  ground. 

Reference  marks:  First,  on  the  base  line,  south  westward  and  28 
inches  below  surface  of  ground  is  placed  a  lettered  bronze  bench- 
mark tablet.  Above  this  is  an  inverted  bottle  having  on  its  bottom  a 
small  bead  (not  central)  and  which  is  directly  above  the  +  on  tablet, 
each  being  distant  from  the  station  mark  25.02  feet.  Second,  on  the 
prolongation  of  the  base  line  northeastward,  a  similar  mark  except 
that  instead  of  a  bead  on  the  bottom  of  the  bottle  a  +  is  cut  in  the 
glass;  distance  25.02  feet  from  the  station  mark. 

[Latitude,  39*»  53^  34. 68'^    Longitude,  104°  50^  01.33'•^] 


To  station- 


South  base 
McKinley  . 
Henderson 


Azimuth. 


// 


43  43  05. 99 
153  39  56. 46 
340  26  44. 06 


Back  azimuth. 


n 


223  40  10. 81 
333  38  15. 01 
160  27  10. 99 


Log.  distance. 

Meiers. 
3. 9733256 
3. 9272554 
3.4745589 


TBIANGULATION ;    COLOBADO. 
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HARRISON,   WELD  COUNTY. 

On  the  high  prairie,  10  miles  southwest  of  Greeley. 

Station  mark:  An  iron  bench-mark  post,  set  3  feet  in  the  ground. 

'[Latitude,  40«  22'  34.41''.     Longitude,  1(H*»  50'  07. SO''.] 


To  station—                            Azimuth.               Back  azimuth. 

Log.  distance. 

Cleveland 

o        /         V            1        o        /         <r 

10  51  02. 81     .     190  48  19.  79 

MderB, 
4.5018339 
4. 53723 
4.44499 
4.54844 
4.4620654 
4. 5952515 

Hoflrback 

63  13  12.00 
239  25  34.00 
295  10  44.00 
344  38  53.61 
350  10  56.  75 

242  59  10. 00 
59  36  35.00 
115  25  19.00 
164  42  22. 96 
170  13  59. 55 

Dewe  V 

Arthur 

Rilev  Mound 

Brighton 

8CHWEIGER,  DOUGLAS  COUNTY. 

On  the  north  end  of  the  first  high  bluff  of  the  Jack  Hills,  west  of 
the  Happy  Canyon  road,  on  land  owned  by  John  Schweiger. 

Station  mark:  An  iron  bench-mark  post,  set  3  feet  in  rocky  ground. 

Reference  mark:  An  inverted  bottle  buried  9  inches  below  surface 
of  ground.    True  azimuth  from  station,  196^  47';  distance,  10.26  feet. 

[Latitude,  39*»  31'  08.45^^     Longitude,  104*>  52'  08.21''.] 


To  station- 


Azimuth. 


Back  azimuth. 


Raspberry 

Riley  Hill 

Mount  MorrisoD 

Chamberlain  Observatory 

Round  Hill 298  44  19.62 


o        t         n 

4  41  57. 62 

49  20  43. 94 

119  04  15.  77 

157  38  35.  71 


184  40  45. 28 
229  18  37.  77 
298  50  52. 23 
337  35  24. 28 
118  52  22. 56 


Log.  diRtance. 


Meters. 
4. 5236530 
3. 7957792 
4. 5363182 
4. 2745825 
4. 3159877 


M'KINLEY,    ARAPAHOE   COUNTY. 

On  the  flat  prairie  three-fourths  of  a  mile  west  of  the  low  bluffs 
west  of  the  Platte  River  and  3  miles  southwest  from  Brighton,  on 
land  owned  by  A.  Cross. 

Station  mark:  An  iron  bench-mark  post,  set  3  feet  in  the  ground. 

Reference  mark:  A  bottle  buried  9  inches  below  the  surface  of  the 
ground.    True  azimuth  from  station,  161°  58';  distance,  9.87  feet. 
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[Latitude,  39*  57^  40.42^^    Longitude,  104°  52^  39.4K^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

South  base 

0        /        n 

10  47  27. 18 
97  24  46. 28 
170  55  06. 62 
234  46  55. 27 
333  38  15. 01 
335  24  12. 64 

o          /          // 

190  46  13. 25 
277  19  06. 93 
350  54  02.00 
54  51  34. 89 
153  39  56.46 
155  26  21. 02 

Meten. 
4.1654554 
4. 1018058 
4.1783309 

• 

4. 1013222 
3. 9272554 
4.0578445 

Morgan 

Cleveland 

Brighton 

North  base 

Henderson 

RASPBERRY,    DOUGLAS  COUNTY. 

On  highest  point  of  easternmost  part  of  hill  of  that  name,  and  H 
miles  southwest  of  Larkspur. 

Station  mark:  A  bronze  tablet  set  in  loose  gmvel  5  inches  below 
surface  of  ground.  Resting  central  on  this  is  a  glass  telegraph  insu- 
lator covered  with  an  inch  of  dirt.  Above  all  is  placed  a  flat  lime- 
stone rock  18  inches  square  and  5  inches  thick,  marked  A  and  banked 
about  with  smaller  rock. 

[Latitude,  39°  13^  09. 26'^     Longitude,  104**  54'  02.25.^0 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Mount  Morrison 

Riley  Hill 

o        /          n 

151  19  33. 94 
176  03  13. 45 
184  40  45. 28 
221  49  14. 24 
266  38  21. 49 

o       /         n 

331  07  25. 42 

356  02  20. 01 

4  41  57.62 

41  58  27. 93 

86  50  40.  78 

Meten. 
4. 7555835 
4.4665468 
4. 5236530 
4. 4957041 
4.4485068 

Schweiger 

Round  Hill 

Table  Mound 

CLEVELAND,  WELD  COUNTY. 

On  the  highest  part  of  the  divide  between  the  Platte  River  and 
Boulder  Creek,  about  6  miles  west  and  1  mile  north  of  Lupton. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

Reference  mark:  The  neck  of  a  large  bottle  buried  12  inches  below 
surface  of  ground.  True  azimuth  from  station  292°  16',  distance  6.12 
feet. 


trianoulation:  golobado. 
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[Latitude,  40*»  05'  43.14'^     Longitude,  104*'  54'  19.87''.] 


To  statioD^ 

Azlmutb. 

• 

Back  azimuth,      t    Log.  distance. 

Morsan 

o       /              » 

37  26  12.51 

o      f            n 

217  21  37. 30 
302  04  02.00 
10  51  02. 81 
76  41  07. 41 
121  00  13.  71 
170  55  06.62 

Mdert. 
4.2227329     i 
4. 46712 
4. 5018339 
4. 1470673 
4. 1702702 
4.1783309 

Hogback 

Harrison 

122  15  18. 00 
190  48  19.  79 

Riley  Mound 

256  34  56. 08 
300  54  29.03 

Brighton 

McKinley 

350  54  02. 00 

DENVER   SOUTH   BASE,  ARAPAHOE  COUNTY. 

Located  on  top  of  the  spoil  bank  by  the  first  railroad  cut  northeast 
of  Derby  station  on  the  Burlington  Railroad. 

Station  mark:  An  iron  bench-mark  post  set  42  inches  in  the  ground. 

Reference  marks:  First,  25.04  feet  northeastward  on  the  base  line 
and  28  inches  below  the  surface  of  the  ground  is  placed  a  lettered 
bronze  bench  mark  tablet.  Above  this  is  an  inverted  bottle  with  small 
bead  on  the  center  of  its  bottom,  directly  above  cross  on  tablet*  Sec- 
ond, 25  feet  southwestward,  on  prolongation  of  base  line,  a  similar 
mark,  except  that  bead  on  bottom  of  bottle  is  replaced  by  a  small  + 
cut  in  the  glass.  Third,  cupola  of  Derby  station.  True  azimuth  from 
station  is  42^  35';  distance,  1,503  feet* 

[Latitude,  39''  49'  54. 21".     Longitude,  104°  54'  34. 65".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Capitol  

Westminster  Summit 

I    McKinley 

O         r           n 

31  50  31.83 
117  23  30.  22 
190  46  13. 25 
223  40  10. 81 
241  57  04. 88 

211  47  39. 92 

297  18  53. 53 

10  47  27. 18 

43  43  05. 99 

62  00  26. 93 

Meter9. 
4. 0836793 
4. 0627758 
4.1654554 
3. 9733256 
3. 9289889 

North  base 

Henderson 

KILEY  HILL,  DOUGLAS  COUNTY. 

About  three-fourths  of  a  mile  north  of  the  junction  of  the  Happy 
Canyon  road  with  the  old  Colorado  road,  and  about  125  feet  east  of 
where  the  latter  crosses  Riley  Hill.  It  is  on  a  large  conglomerate 
rock  6  by  9  feet  in  size,  3  feet  above  ground,  and  next  to  the  eastern- 
most one  of  the  group  of  similar  rocks. 

Station  mark:  An  aluminum  bench-mark  tablet  cemented  in  a  large 
hole  in  the  rock. 
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[Latitude,  39*»  28^  56.40'^    Longitude,  104*  55^  26.56^'.] 


To  station- 

• 

Azimath. 

Back  azimuth. 

Log.  distance. 

Mount  Morrison 

Capitol 

o          /             «P 

129  20  51. 69 
169  43  57. 19 
229  18  37.  77 
236  35  25. 32 
284  22  35. 42 
356  02  20. 01 

o        1         a 

309  09  34.  78 
349  41  39.00 
49  20  43. 94 
56  48  23. 08 
104  32  44. 23 
176  03  13. 45 

Metera. 
4. 5151399 
4.4617129 
3. 7967792 
4.5424545 
4. 3735677 
4.4665468 

Schweiger 

Indian  Mound 

Round  Hill 

Raspberry 

CHAMBERLAIN  OBSERVATORY,  ARAPAHOE  COUNTY. 

Center  of  dome  of  the  Chamberlain  Observatory,  at  University  Park, 

Denver. 

[Latitude,  39«  40^  32.66''^     Longitude,  104*»  57'  08.55^.] 


To  station- 


Mount  Morrison 

Capitol 

Schweiger 


Azimuth. 


88  11  58.59 
168  43  18. 63 
337  35  24. 28 


Baclc  azimuth. 

o  '  It 

268  01  45. 49 
338  42  05.  76 
157  38  35.  71 


Log.  distance. 


Metfrs, 
4. 3598782 
3. 8767843 
4.2745825 


CAPITOL,    ARAPAHOE   COUNTY. 

Center  of  dome  of  the  Colorado  State  capitol  at  Denver. 

Reference  mark:  The  point  occupied  by  the  theodolite,  which  was 

li  feet  west  of  a  point  due  north  of  the  center  of  the  dome  and  near 

U      S 
the  center  edge  of  the  balcony  walk;  p'Ao'    marked  on   the   iron 

floor.     True  azimuth  from  station,  177°  53'.     Distance,  30.30  feet. 

[Latitude,  39°  44^  20. 15^^     Longitude,  104«  59^  03. 30.'^ 


To  Htation— 

.\zimuth. 

Back  azimuth. 

Log.  distance. 

Mount  Morrison 

Table  Mountain 

O            /                II 

68  59  05. 80 
107  30  30. 69 
166  03  32. 07 
211  47  39.92 
224  08  06. 45 
285  07  46. 59 
338  42  05.  76 
349  41  39 

o          /             // 

248  50  05. 59 
287  22  13.49 
346  01  47. 65 
31  50  31. 83 
44  14  20. 30 
105  23  04.  89 
158  43  18. 63 
169  43  57. 19 

Mrtcrs. 

4.3342904 
4. 2876486 
4.  2064754 
4. 0836793 
4. 2995354 
4. 5503002 
3. 8767843 
4. 4617129 

1 

Westminster  Summit 

South  base 

Henderson 

Indian  Mound 

Chamberlain  Observatory 
Riley  Hill 

TBI  angulation:  colokado. 
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MORGAN,  ARAPAHOE  COUNTY. 

About  5  miles  east  of  Louisville,  on  the  easternmost  of  two  small 
mounds. 

Station  mark:  An  iron  bench-mark  post  set  8  feet  in  the  ground. 

Reference  mark:  A  bottle  buried  8  inches  below  surface  of  ground. 
True  azimuth  from  station,  104^  14';  distance,  9.87  feet. 

[Latitude,  39*  58'  32.97^.    Longitude,  105*»  OV  27.70/0 


To  BtAtlon— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

; 

o        t         n 

O            /              It 

MeUrf. 

Westminster  Summit 

2  22  51.89 

182  22  39. 88 

4. 0293581 

Table  Mountain 

36  20  00.69 
85  43  46 

216  13  14. 86 
265  33  21 

4. 4051215 
4.36462 

South  Boulder  Peak 

Hogback 

153  03  47 

332  57  11 

4.51063 

Cleveland ' 

217  21  37. 30 

37  26  12. 51 

4. 2227329 

Riley  Mound 

235  09  48. 80 

55  20  34.92 

4. 4619340 

Brighton 

256  00  56. 11 

76  11  15. 35 

4. 3718205 

McKinley , 

277  19  06. 93 

97  24  46. 28 

4. 1018058 

Henderson 

304  42  31.08 

124  50  18. 50 

4.3234204 

WESTMINSTER  SUMMTT,  ARAPAHOE  COLTJTY. 

On  the  high  level  prairie,  about  2  miles  north  of  Westminster  Col- 
lege and  one-fourth  mile  west  of  public  road,  in  NW.  i  sec.  18, 
T.  2  S.,  B.  68  W. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

Reference  mark:  A  bottle  buried  with  its  top  10  inches  below  sur- 
face of  ground.  True  azimuth  from  station  is  352^  01';  distance,  5.28 
feet. 

[Latitude,  39°  52'  46.36^.    Longitude,  105«»  01'  46.40'".] 


To  station- 

Azimuth. 

Back  azimuth. 

1 
Log.  distance. 

Mount  Morrison 

Table  Mountain 

o       »          u 

34  50  55. 17 
56  11  31.  78 
111  36  00.00 
182  22  39. 88 
274  11  08.  70 
297  18  53.53 
346  01  47.65 

O            '               If 

214  43  38. 52 
236  04  58. 33 
291  25  48. 00 
2  22  51. 89 
94  19  07. 65 
117  23  30.22 
166  03  32. 07 

M€ter$. 
4.4543904 
4. 2452166 
4.38656 
4. 0293681 
4.2504956 
4. 0627758 
4.  2064754 

,    South  Boulder  Peak 

Mnnmn ,  r 

Henderson 

South  base 

Canitol 
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HOGBACK,  BOULDER  COUNTY. 

On  the  highest  part  of  the  prominent  ridge,  or  hogback,  2  miles 
north  of  Hygiene, 

Station  mark:  A  copper  bolt  cemented  in  the  conglomerate  rock. 

Reference  mark:  An  arrow  with  crossbar  cut  in  the  rock  and  point- 
ing to  the  station.  True  azimuth  from  station  244*^  42';  distance  2.22 
feet. 

[Latitude,  40°  14^^  09.08'^     Longitude,  105'»  11'  48.68"'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

South  Boulder  Peak 

Harrison 

O          /        H 

15  15  02 
242  59  10 
287  40  45 
302  04  02 
332  57  11 

O           '         ff 

195  13  10 
63  13  12 
107  58  13 
122  15  18 
153  03  47 

4. 50173 
4. 53723 
4. 60631 
4. 46712 
4. 51063 

Riiev  Mound 

Cleveland 

Moi^an 

TABLE  MOUNTAIN,  JEFFERSON   COUNTY. 

On  the  northeast  part  of  Table  Mountain,  3  miles  northeast  of 
Golden. 
Station  mark:  A  copper  bolt  set  in  the  flat  basalt  rock  and  marked 

A 

[Latitude,  39*^  47'  28.61''''.    Longitude,  105°  12"  00.61''-'.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Mount  Morrison 

South  Boulder  Peak 

Morgan 

o         /          n 

6  50  11. 58 
156  42  37. 00 
216  13  14. 86 
236  04  58. 33 
287  22  13.49 

186  49  27.91 

336  39  00. 00 

36  20  00. 69 

56  11  31. 78 

107  30  30. 69 

4.1360452 
4.30958 
4. 4051225 
4. 2452166 
4. 2876486 

Westminster  Summit 

Capitol 

MOUNT  MORKISON,   JEFFERSON  COUNTY. 

A  secondary  station  of  the  United  States  Coast  and  Geodetic  Sur^^ey, 
on  the  mountain  of  the  same  name,  about  3  miles  northwest  of  the  town 
of  Morrison. 

Station  mark:  A  drill  hole,  three-fourths  inch  diameter  and  4  inches 
deep,  in  the  rock  at  summit. 


triangulation:  Colorado, 
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Reference  mark:  The  point  occupied  by  theodolite,  which  is  marked 
by  a  copper  bolt,  stamped  U.  S.  G.  S.,  with  arrow  pointing  to  station 
mark.    True  azimuth  from  station,  311^  41';  distance,  10.27  feet 

[Latitude,  39*  40^  08.23^.    Longitude,  105*»  13"  08.93'^.] 


To  RtatioD— 

Azimuth. 

Back  azimuth. 

Xx)^.  distance. 

8outh  Boulder  Peak 

Table  Mountain 

O            *               ft 

178  43  24.00 
186  49  27. 91 
214  43  38. 52 
248  50  05.59 
268  01  45. 49 
271  27  14. 18 
298  50  52. 23 
298  43  22.  78 

309  09  34.  78 

310  54  47. 00 
331  07  25.42 

0           /              ff 

348  40  30.00 

6  50  11.58 

34  50  55. 17 

68  59  05.80 

88  11  58.59 

91  51  31.53 

119  04  15.  77 

119  04  48.  72 

129  20  51. 59 

131  19  19. 00 

151  19  33. 94 

Meters. 
4.51788 
4. 1360452 
4.4543904 
4. 3342904 
4. 3598782 
4. 7360154 
4. 5363182 
4. 7410064 
4. 5151399 
4. 8662621 
4.  7555835 

Westminster  Summit . , . 
Capitol 

Chamberlain  Observatory 
Indian  Mound 

Schweiger 

Round  Hill 

Riley  Hill 

Table  Mound 

K««pberry 

SOUTH   BOLXDER  PEAK,    BOULDER  COUNTY  (not  Occupied). 

On  tlie  northeastern  summit,  and  probably  the  lower  of  the  two 
peaks,  generally  known  as  South  Boulder  Peak.  The  signal  is  a  pine 
tree  fastened  in  an  upright  position  about  6  feet  west  of  a  prominent 
red  rock  at  summit  of  mountain.  A  hole  was  drilled  in  the  rock  and 
three  grooves  were  cut  for  foot  screws  of  theodolite. 

[Latitude,  39*>  57^  35.95^.     Longitude,  105*»  17'  40.38^.] 


To  fltation— 

V 

Hogback 

Morgan 

Westminster  Summit 

Table  Mountain 

Mount  Morrison 


Azimuth. 


Back  azimuth. 


Log.  distance. 


o        '        /; 

195  13  10 
265  33  21 
291  25  48 
336  39  00 
348  40  30 


O         '           // 

Meters. 

15  15  02 

4.50173 

85  43  46 

4.36457 

111  36  00 

4.38656 

156  42  37 

4.30958 

178  43  24 

4.51788 
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Secondary  Positions. 

The  following  positions  were  computed  from  two  or  more  unclosed 
triangles,  from  primary  stations: 

Geographic  pogUions  in  Colorado. 


Station. 


DENVER,    ARAPAHOE  COUNTY. 

Jarvis  Hall,  tower 

Church  at  Montclair,  spire  of 

Capitol  Hill,  standpipe 

Denver  University,  tower 

Grant  smelter,  chimney 

Christ  Methodist  Episcopal  Church,  spire. 

Central  Presbyterian  Church,  spire 

Trinity  Methodist  Episcopal  Church,  spire 

Court-house,  cupola 

County  Hospital,  chimney 

High  School  building,  old,  cupola  of 

City  Hall,  spire 

Union  station,  tower 

Academy,  Sisters  of  Loretta,  cupola 

Westminster  University,  tower  on 

Jesuit  College,  tower  on 

St  Anthony  Hospital,  tower 

North  Denver,  powerhouse  chimney 

North  Denver,  standpipe 

HILLTOP,  DOUGLAS  COUNTY. 

Tall  tree  near  "Mile  Square  Farm " 

LABALLB,  WELD  COUNTY. 

Schoolhouse,  tower 

BARR,  ARAPAHOE  COUNTY. 

r 

Schoolhouse,  spire 

LUPTON,  WELD  COUNTY. 

Old  schoolhouse,  spire 

New  schoolhouse,  spire , 

BRIGHTON,  ARAPAHOE  CX)UNTY. 

Catholic  church,  spire 

Opera  house,  cupola 

Astronomic  pier- 


Latitude. 

Longitude. 

o   /    n 

O           t             ff 

39  43  56.1 

104  54  01. 8 

39  44  12. 4 

104  54  13.  7 

39  43  07. 3 

104  56  02. 5 

39  40  36.9 

104  57  41. 1 

39  46  34. 5 

104  68  22. 2 

39  44  57. 6 

104  58  26.9 

39  44  33. 6 

104  59  02. 4 

39  44  41.0 

104  59  11. 7 

39  44  31. 5 

104  59  20.9 

39  43  34. 3 

104  59  25. 5 

39  44  57. 12 

104  59  36. 76 

39  44  49. 3 

104  59  58.4 

39  45  10. 4 

104  59  58. 5 

39  39  40. 4 

105  01  37. 5 

39  50  48. 7 

105  01  52. 8 

39  47  24.  7 

105  01  58. 3 

39  44  33.6 

105  02  25. 7 

39  46  09. 6 

105  02  39. 0 

39  45  51.3 

105  03  08. 3 

39  27  11.6 

104  40  44. 1 

40  21  01. 2 

104  42  16. 6 

39  56  34. 2 

104  46  35.5 

40  05  11.9 

104  48  31. 2 

40  05  11.9 

104  48  31. 6 

39  59  05. 2 

104  49  07. 3 

39  59  10. 6 

104  49  17.3 

39  59  20. 40 

104  49  10. 20 

tbiakoulation:  oolokado. 
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Geographic  p<*$itiaii»  in  Colorado— dyntinui^V 


station. 


PLATTEVILLE,  WELD  (X)rXTY. 

Methodist  Episcopal  church,  npire... 

MAGNOLIA,  ARAPAHOE  CX>CNTY, 

Railroad  water  tank 


STORMY   PEAK,  DOnsLAH  COUNTY 


Highest  point. 


PORT   LOGAN,   ARAPAHOE  a)l'NTY. 


Flagstaff. . 
Standpipe 


LONGMONT,  BOl'LDER  CX)UXTY 

High  school,  spire 


PLATTE  PEAE,  OR  DEVILS  HEAD,  DOl'GLAS  COl'NTY. 

Highest  point 


VALMONT  BLTTE,  BOl'LDER  a)UjrrY. 


Highest  point. 


HAYSTACK    MOUNTAIN,  BOl'LDER  COUNTY. 

Highest  point 

BOULDER,  BOULDER  COUNTY.      » 

State  University,  tower  on 

GOLDEN   PEAK,  JEFFERSON  COUNTS'. 

Highest  point 


Latitude. 


Longitude. 


O  t  »  O  t  It 

40  12  57. 5  !   104  49  20.  3 


39  42  46.  I 


39  11  41.7 


104  50  52. 3 


105  00  01.9 


39  38  32. 1 
39  38  24. 0 


40  10  07.  2 


39  15  36. 0 


40  01  49. 5 


40  06  39. 2 


40  01  02. 4 


39  48  58. 1 


105  02  06. 0 
105  02  30. 4 


105  05  42. 9 


105  06  02. 3 


105  12  39. 6 


105  13  25. 9 


105  16  14. 1 


ia5  21  02. 6 


The  following  positions  were  determined  by  the  measurement  of 
distances  and  directions  from  primary  triangulation  stations: 

Geographic  jfositions  on  section  lines  in  Colorado. 


Station. 


Sec.  9,  T.  3  N.,  R.  63  W.,  southeast  comer  of.. 
Quarter-section  comer  between  sees.  29  and 

32,  T.  9S.,  R.  64W 

Quarter-section  comer  on  south  side  of  sec. 

31,  T.  4S.,  R.  64  W 


Latitude. 


40  13  58. 20 


39  13  49.  72 
39  39  08. 35 


Longritade. 


o        /  // 

104  27  11.67 


104  34  46. 44 
104  35  37.  72 
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Geographic  positions  on  section  lines  in  Colorado — Continued. 


station. 

Latitude. 

Longitude. 

Sec.  22,  T.  7  S.,  R.  65  W.,  northwest  corner  of. 

Sec.  19,  T.  2  S.,  R.  66  W.,  northwest  corner  of. 

Quarter-section  comer  hetween  sees.  27  and  28, 

T.  IN.,  R.  66  W 

o        /        a 

39  26  02. 64 

39  52  13. 56 

40  01  19. 02 
40  22  39. 05 

39  31  16.86 

40  05  13. 66 
39  49  36. 99 
39  28  40. 62 

39  53  05. 07 

39  58  18. 94 

40  13  45. 34 

o          /           // 

104  39  43.60 
104  49  38. 24 

104  46  19.56 
104  49  53. 57 
104  51  59. 84 

104  53  09. 03 
104  54  09.59 

104  55  23. 28 

105  01  27. 79 

105  01  28.11 

105  10  37. 61 

i 

Sec.  36,  T.  5  N.,  R.  67  W.,  southeast  corner  of. 
Sec.  15,  T.  5  S.,  R.  67  W.,  northeast  comer  of. 
Quarter-section  comer  on  south  side  of  sec.  33, 
T.  2N.,  R.  67  W 

Sec.  32,  T.  2  S.,  R.  67  W.,  southeast  corner  of. 
Sec.  32,  T.  5  S.,  R.  67  W.,  southwest  comer  of. 
Quarter-section  corner  between  sees.  8  and  17, 
T.  2S.,  R.  68  W 

Quarter-section  corner  between  sees.  8  and  17, 
T.  18.,  R.  68W 

Sec.  2,  T.  3  N.,  R.  70  W.,  southeast  corner  of.. 

The  following  quarter  section  corners  were  determined  by  meas- 
urements from  points  located  by  three  or  more  intersections  from 
primary  stations. 

Geographic  positions  of  quarter-seciion  comers  in  Colorado, 


SUtion. 

Latitude. 

Longitude. 

Quarter  comer  between  sees.  30  and  31,  T.  2 
N.,R.  66W 

o      '            n 

40  05  13. 23 

39  59  11.42 

40  13  01. 28 
40  10  02. 10 

o        '          n 

104  48  35.  40 
104  49  03. 45 

104  49  10. 22 

105  05  32.  74 

Quarter  comer  between  sees.  6  and  7,  T.  IS., 
R.  66  W 

Quarter  comer  between  sees.  18  and  19,  T.  3 
N.,  R.  66  W 

Quarter  corner  between  sees.  2  and  3,  T.  2  N., 
R.  69  W 

TRI angulation:    COLORADO.  821 

Meridian  Marks. 
GREELEY,  WELD  COUNTY. 

Location  of  station:  In  southwest  corner  of  court-house  grounds* 
about  15  feet  north  of  the  jail  and  about  same  distance  west  of  the 
southwest  corner  of  the  court-house,  at  edge  of  lawn  just  north  of 
graveled  roadway. 

Station  mark:  {Sandstone  post,  BO  by  8  by  8  inches,  set  80  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tablet. 

Distant  mark:  North  of  station  441.2  feet.  In  north  side  of  the 
south  half  of  the  city  park,  about  100  feet  north  and  a  few  feet  east 
of  the  artesian  well.  Sandstone  post,  86  by  8  by  8  inches,  set  30 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
tablet. 

Resident  referee:  Countv  surveyor. 

GOLDEN,  JEFFERSON  COUNTY. 

Location  of  station:  On  the  summit  of  a  small  ridge  about  one-fourth 
mile  south  of  the  public  school  building  in  the  town  of  Golden,  t>00 
feet  south  of  bridge  over  the  irrigation  canal. 

Station  mark:  A  red  sandstone  post,  42  by  12  by  6  inches,  set  36 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a 
bronze  tablet.  Reference  marks:  Meridian  stone,  N.  0^  00'  07"  E. ;  flag 
pole  of  public  school,  N.  0^  01'  06"  W.;  east  corner  of  public  school, 
N.  0^  59'  33"  W.;  south  corner  of  public  school,  N.  3-  10'  43"  W.; 
west  corner  of  public  school,  N.  4^  36'  23"  W.;  chimney  fire-brick 
works,  N.  20-  55'  09"  W. 

Distant  mark:  North  of  station  577.8  feet.  A  red  sandstone  post, 
42  by  12  by  6  inches,  set  36  inches  in  the  ground,  in  the  center  of  top 
of  which  IS  cemented  a  bronze  tablet.  Post  about  25  feet  south  of 
bridge  over  irrigation  canal. 

Resident  referees:  Professor  and  students  of  civil  engineering  of  the 
School  of  Mines. 

TEXAS. 
Triangulation  Stations. 

The  Texas  triangulation  of  I88i  and  for  some  yeavfi  thereafter  was 
executed  with  vernier  theodolites,  and  depended  on  an  astronomic  posi- 
tion established  at  Austin  by  the  United  States  Coast  and  Geodetic 
Survey  in  1872,  Allegheny,  Pennsylvania,  being  the  base  station  for 
longitude. 

An  astronomic  station  was  established  and  a  base  line  measured  in 
1896  at  SpoflFord,  Texas,  b\'  Mr.  S.  S.  Gannett  (see  Appendix  to 
Eighteenth  Annual  Report,  pajjfe  201),  from  which  triangulation  was 

21  GEOL,  PT  1 21 
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extended  eastward  via  San  Antonio  to  Yegua  Knob,  a  station  located 
from  the  Austin  position.  The  position  of  the  reference  mark  at  this 
station  is  as  follows: 


Latitude. 


Position  determined  in  1884  from  Austin 

1897  correction  to  longitude.     (See  note  under 
Yegua  Knob) 


// 


30  20  32. 16 


Corrected  Austin  position 30  20  32. 16 

1899  position  (from  Spofford) |  30  20  34. 51 


Difference 


2.35 


Longitude. 


o       I  n 


97  11  20.30 


+3. 51 


97  11  23. 81 
97  11  26.69 


2.88 


An  attempt  was  made  to  reoccupy  the  1884  Texas  Hill  station,  but 
the  station  marks  had  been  destroyed  and  the  location  was  therefore 
so  unceiiain  that  the  connection  was  disregarded.  It  may  be  stated^ 
however,  that  the  difference  between  the  1884  and  1899  values  for  the 
line  Yegua-Texas  Hill  amounted  to  8  feet. 

The  position  of  the  San  Antonio  1882  transit  of  Venus  astronomic 
station,  reduced  to  the  clock  tower  and  without  the  correction  to  longi- 
tude needed  to  reduce  it  to  1897  standard,  is: 


1 

Latitude. 

11                                                                                                                            f 

Longitude. 

San  Antonio  transit  of  Venus  position,  1882 . . . 
Ignited  States  Geological  Survey,  1899 

0         '               // 

29  26  40. 87 
29  26  39.  86 

// 

98  27  37.  34 
98  27  42.  76 

Difference 

1.01 

5.42 

On  account  of  the  uncertainty  in  identifying  the  exact  point,  no 
adjustment  was  attempted  for  this  connection.  It  is  thought,  how- 
ever, that  the  exact  locality  of  the  station  was  determined. 

The  longitude  for  each  of  the  following  is  based  on  the  1897  posi- 
tion of  Washington  University,  St.  Louis,  viz,  6*"  00™  49.261%  and  all 
positions  and  distances  are  those  computed  from  the  Spofford  base  and 
astronomic  station. 

OBAR,  FAYETTE  COUNTY. 

About  li  miles  southwest  of  Flatonia,  on  the  eastern  part  of  what  is 
known  as  Obar  Hill,  in  a  pasture  belonging  to  Mr.  Stewart.  The- 
odolite elevated  18  feet. 

Station  mark:  An  iron  bench-mark  post. 
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[Latitude,  29°  4(y  IS.SS'^     Longitude,  97*»  07^  lO.Se'^] 


To  station- 


Azimuth. 


Bailey 31  33  29.93 

Pilot  Grove 102  17  02.71 

Scoby 132  23  56.24 

Cistern 149  24  47.20 

Iron i      89  21  45.98 


B«ck  azimuth. 


a 


211  30  07.57 
282  10  59. 92 
312  17  45.57 
329  21  50.  70 
269  09  01.47 


Log.  distance. 


MttfTB. 

4. 3240729 
4.  3042746 
4.4326711 
4.2735544 
4. 6184459 


YEGUA   KNOB,    BASTROP  COUNTY. 

A  Station  located  in  1884,  on  most  northern  of  the  Yegua  Knobs, 
one-fourth  mile  south  of  Nob  Spring  and  about  5  miles  noi*theast  of 
the  town  of  McDade. 

8    G 

Station  mark:  A  copper  bolt  stamped  u  A  s  set  in  solid  rock,  and  in 
exact  position  of  the  reference  mark  of  1884. 

[1899  value,  latitude,  30^  20^  34.51'^     Longitude  97«»  11^  26.69^^] 
[1884  value,  latitude,  30    20  32.16  .     Longitude  97    11   20.30.  ] 


Tostation^ 

Azimuth. 

o       /          n 

Back  azimuth. 

Log.  distance. 

o       1         n 

Mdcrt. 

Lotman 

16  33  53.  84 

196  31  52.  87 

4.3530296 

Caldwell 

51  14  32. 90 

231  06  09. 43 

4. 5344890 

Texas  Hill 

56  36  25.96 

236  25  56.86 

4. 6024798 

Note. — ^The  longitudes  adopted  in  1884  for  Yegua  Knob  and  Texas 
Hill  should  be  increased  by  adding  3.51"  to  each.  This  correction 
results  from  the  1897  adiustment  of  longitude  in  the  United  States  by 
the  Coast  and  Geodetic  Survey. 


CISTERN,    FAYETTE   COirNTT. 

On  the  highest  ground  in  the  village  of  Cistern,  on  land  belonging 
to  Bush  Cockrill,  and  in  same  lot  as  Wm.  Menike's  drug  store.  A  plat- 
form 32  feet  high  was  built  in  order  to  overlook  the  surrounding 
buildings. 

Station  mark:  An  iron  bench-mark  post. 
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[Latitude,  29*»  48^  58. 15'^     Longitude,  97**  13'  06. IS''.] 


To  Htation — 


Azimuth. 


Back  azimuth. 


// 


Pilot  Grove 40  26  02.  86 

Scoby 101  18  44.76 

WillianiH 148  39  38. 47 

Royston '  177  04  53.  23 


Obar 


329  21  50.  70 


o    /     // 

220  22  55.  86 

281  15  31.  21 

328  37  47. 52 

a57  04  35.  55 

149  24  47.  20 


Log.  distance. 


Meter*. 
4. 19:^4542 
4.0275371 
4.0605101 
4.  2721426 
4. 2735543 


ROYSTON,  BASTROP  COUNTY. 

About  3  miles  west  of  Smithville  and  li  miles  south  of  the  Colorado 
River,  on  the  western  end  of  the  westernmost  of  several  hills,  all  of 
about  the  same  elevation.  Hill  covered  with  large  pine  trees.  A  fair 
outlook  to  southwest,  west,  and  north  can  be  had  from  the  ground. 
Theodolite  elevated  18  feet. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  29°  59^  a5.10'^     Longitude,  97°  13^  41.68^-'.] 


To  station- 


Azimuth. 


Back  azimuth. 


Williams  . . . 
Hog  Springp 
Caldwell  ... 

Lotman 

Cistern  ..... 


11 


29  31  45.  51 

69  41  19. 97 

128  20  48. 66 

171  09  28. 96 

357  04  a5. 55 


209  30  12. 02 
245  35  42. 91 
308  13  36. 49 
351  08  36.  27 
177  04  53.23 


Log.  distance. 


Meiers. 
4. 0084120 
4. 2983239 
4. 4688651 
4. 2627204 
4. 2721426 


BAILEY,    GONZALES   COUNTY. 

On  the  highest  point  of  a  line  of  bluffs  overlooking  Peach  Creek 
Valley,  near  the  Lavaca  County  line,  on  the  Dilworth-Moulton  road, 
about  4  miles  from  Dilworth  and  7  miles  from  Moulton. 

Station  mark:  Iron  bench-mark  post  No.  267  of  the  level  line. 

[Latitude,  29*^  30^  29.53^     Longitude,  97°  14^  00. IS'-'.] 


To  station- 


Azimuth. 


Back  azimuth. 


Tinsley 

Nixon 

Iron  Peak  . 
Pilot  Grovi 
Obar 


// 


68  15  03.66 

98  31  37. 54 

119  48  13. 16 

158  42  14.  74 

211  30  07.57 


o  /  // 

248  08  27. 07 
278  17  54. 37 
299  38  52. 90 
:«8  39  35. 33 
31  33  29.93 


Log.  distance. 


Meier*. 
4.  3691203 
4. 6575070 
4. 5461268 
4. 3780332 
4.  3240729 


TRI ANGULATION :    TEXAS. 
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LOTMAN,  BASTROP  COUNTY. 

On  highest  part  of  a  pine-covered  hill,  about  6  miles  northeast  of 
Bastrop.  The  hill  is  the  highest  point  for  miles  around  and  is  locally 
known  as  Lotman  Hill.  Station  is  on  the  highest  point  of  the  hill. 
Theodolite  elevated  32  feet  above  ground. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  :W**  08'  52.71^.     Longitude,  97'»  LV  26.85'^.] 


Tn  sUfctioD— 


Azimuth. 


Back  azimuth. 


HogSprings .SO  11  ,^9.27 

Texas  Hill 89  03  28.56 

Caldwell 90  27  41.52 

Yegiia  Knob 196  31  52. 87 

Royston 351  08  36.27 


210  06  54. 00 
268  55  01.91 
270  21  21. 10 
16  33  53.84 
171  09  28.96 


Log.  dlntaiK'e. 

Metrr$. 
4. 4829530 
4. 4314443 
4. 3068768 
4. 3530296 
4. 2627204 


WILLIAMS,  BASTROP  COUNTY. 

In  the  Williams  pasture,  about  700  feet  north  of  the  Cistern- 
Rosanky  road,  7  miles  from  Cistern  and  2i  miles  from  Rosanky,  on 
the  south  end  of  a  ridge  covered  with  post-oak. 

Station  mark:    An  iron  bench-mark  post. 

[Latitude,  29''  54'  16.96^'.     Longitude,  97°  16^  48.98'='.] 


To  station— 


Azimuth. 


Biick  azimuth. 


l:- 


Scobv 30  00  34.29 

m 

HogSpringP 92  69  07.38 

Rovston 209  30  12.02 

Cistern 328  37  47.52 


209  59  11.46 


I 


272  55  04.11     I 

I 

29  31  45. 51     I 
148  39  ;J8.47     ' 


Log.  diNtaiuH'. 


Mrtrrti. 
3. 9507091 
4.1174802 
4.0084120 
4.06a5101 


PILOT  GROVE,  GONZALES  COUNTY. 

Station  is  situated  in  the  noilhern  part  of  the  county,  2  miles  north- 
west of  Waelder,  on  highest  ground  in  vicinity,  on  land  belonging  to 
Mr.  Frumpton,  and  near  a  grove  of  post  oaks  that  has  been  known 
since  the  early  settlement  of  the  country  as  Pilot  Grove. 

Station  mark:  An  iron  bench-mark  post. 
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[Latitude,  29°  42^  32.05^^     Longitude,  97*»  19^  22.83^^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Iron  Peak 

oil! 

77  38  06. 80 
178  37  38. 16 
220  22  55. 86 
282  11  01.94 
338  39  35. 33 

O            /              // 

257  31  24. 61 
358  37  31.97 
40  26  02. 86 
102  17  04.  73 
158  42  14. 74 

Metert. 
4. 3494143 
4. 1454048 
4. 1934542 
4. 3042746 
4. 3780332 

Scobv  

Cistern 

Obar 

Bailey 

8COBY,  BASTROP  COUNTY. 

In  the  southwestern  part  of  the  county,  about  2  miles  northeast  of 
Jeddo,  on  a  high  knob  about  one-half  mile  east  of  the  Waelder  and 
Bastrop  road,  and  about  9  miles  from  Waelder.  Theodolite  elevated 
18  feet. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  29°  50^  05.87'-'.    Longitude,  97°  19'  35.29^'. ] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Hoe  Springs 

o         '           ;/ 

134  16  04.  84 
209  59  11.46 
281  15  31. 21 
312  17  45.57 
358  37  31.97 

314  13  24. 67 
30  00  34. 29 
101  18  44.  76 
132  23  55. 24 
178  37  38. 16 

Meters. 
4.0809025 
3. 9507091 
4. 0275371 
4.4326711 
4. 1454048 

Williamp 

Cistern 

Char 

Pilot  Grove 

HOG   SPRINGS,  BASTROP  COUNTY. 

In  southwestern  part  of  county,  about  6  miles  southwest  of  Red 
Rock,  and  on  the  highest  hill  in  the  vicinity,  which  is  covered  with 
post-oak  and  black-jack  trees.  A  platform,  16  feet  high,  necessary 
to  get  a  good  outlook. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  29«>  54'  38.87'^     Longitude,  97*  24'  56.88''.] 


To  station- 


Texas  Hill 
Caldwell  . 
Lotman  .. 
Royston . . 
Williams  . 
Scoby  


Azimuth. 


Back  azimuth. 


Log.  distance. 


n 


155  32  23.  29 
169  15  30. 64 
210  06  54. 00 
245  35  42. 91 
272  55  04.11 
314  13  24.  67 


O  '  // 

335  28  43. 68 

349  13  56. 86 

30  11  39.27 

65  41  19.97 

92  59  07. 38 

134  16  04.84 


Meters. 
4. 4527954 
4. 4298824 
4. 4829530 
4. 2983239 
4. 1174802 
4. 0809025 


TRIANGULATION  :    TEXAS. 
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TIN8LEY,   GONZALES  COUNTY. 

On  land  belonging  to  G.  \V.  Tinsley,  of  Gonzales.  About  5  miles 
south  of  the  Gonzales  court-house,  1,252  feet  south  of  the  Gqnzales- 
Yorktown  road,  and  on  the  highest  point  of  a  wooded  ridge. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  29°  25^  47.29^.     Longitude,  OT**  27'  26.34'-'.] 


To  station- 


Capote 
Nixon . 
Bailey. 


Azimuth. 

o        »  n 

102  30  49. 40 
123  27  38.89 
248  08  27. 07 


Bacic  azimuth. 

O  /  It 

282  20  59. 05 

303  20  33.66 

68  15  03. 66 


Liug.  distaiH'c. 

Meters. 
4.  520091 S 

4. 4450284 

4.3691203 


CALDWELL,  BASTROP  CXIUNTY. 

In  the  western  part  of  the  county,  near  the  line  between  Bastrop 
and  Travis  counties,  about  2  miles  north  of  the  Bastrop  and  Austin 
road,  and  10  miles  west  of  north  from  Bastrop.  The  Red  Rock  and 
Elgin  road  passes  one-eighth  mile  west  of  the  station.  This  is  the 
highest  point  in  the  vicinity  and  is  covered  with  post-oak  trees.  The- 
odolite raised  20  feet  above  ground. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  30°  08^  57.41'"''.    Longitude,  97°  28^  04.28'^] 


To  station— 

TexaflHill 

Yej?ua  Knob 

Lotman 

Royston 

Hog  Springs 


Azimuth. 

1 

Back  Hzimuth. 

o         /           n 

'    Log.  distance. 

o         /               // 

MeUrf. 

84  44  15.64 

264  42  10.  35 

3.  8298:^55 

231  06  09. 43 

51  14  32. 90 

;       4. 5344890 

1 

270  21  21. 10 

90  27  41.52 

'      4. 3068768 

308  13  36.  49 

•     128  20  48.  m 

4. 4688651 

349  13  56.  86 

169  15  30. 64 

4. 4298824 

TEXAS   HILL,  TRAVIS   COUNTY. 


One  of  the  stations  of  1884.  On  a  high  mesquite  hill,  about  8  miles 
southwest  of  Elysium  post-oflBce. 

Station  mark:  An  iron  bench-mark  post  set  in  1898  at  a  point  as 
near  as  could  be  determined  to  where  the  mark  of  1884  was  origiVially 
placed. 
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[Latitude,  30*»  08'  37.22'^     Longitude,  97*»  32'  15.74''.] 


To  sttition— 


Yepua  Knob 
Caldwell  ... 

Ix>tman 

Hog  Springs 


Azimuth. 

Back  azimuth. 

o        #          n 

\jog.  distance. 
Mfters. 

O            1              H 

236  25  56. 8(> 

56  36  25. 96 

4.6024798    ' 

264  42  10.35 

84  44  15.61 

3.  8298355 

268  55  01.91 

89  03  28. 56 

4.4314443    ' 

33.5  28  43. 68 

155  32  23. 29 

4. 4527954 

1 

IRON   PEAK,    (iONZALES  COUNTY. 

In  the  northwestern  part  of  the  county,  near  the  Caldwell  County 
line,  and  on  the  highest  part  of  a  sharp,  rocky  hill  about  one-fourth 
mile  north  of  the  Galveston,  Harri8})urg  and  San  Antonio  Railway,  3 
miles  west  of  Harwood  and  about  1  mile  east  of  Ivy  Switch.  The  hill 
is  covered  with  trees,  but  an  excellent  view  of  the  country  for  miles 
around  can  be  had  from  the  rocky  edges  of  the  summit. 

Station  mark:  A  copper  bolt  set  in  the  solid  rock  and  stamped 

S    G 

U  A   S 

[Latitude,  29*»  39'  55.88".     Longitude,  97°  32'  54.92".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Nixon 

O         /                M 

53  11  04.44 

89  00  56. 54 

257  31  24.  61 

269  09  01.47 

299  ;38  52. 90 

o       '         n 

233  06  40. 05 

268  51  06. 07 

77  38  06.  80 

89  21  45. 98 

119  48  13.16 

4. 2549761     , 

Lone  Elm 

4. 5063979    ! 

Pilot  Grove 

4.  3494143 

Obar 

4. 6184459 

Baile  V 

4. 5461268 

% 

NIXON,    GONZALES  COUNTY. 

Near  the  boundary  line  of  Guadalupe  Couiirty,  about  5  miles  north  of 
Belmont  and  about  1  mile  south  of  William  Nixon's  place,  on  the  highest 
hill  in  the  vicinitv. 

Station  mark:  Bronze  tablet  set  in  a  stone  and  buried  6  inches  below 
surface  of  ground. 


TRI ANGULATION :    TEXAS. 
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[Latitwde,  29°  lWa\W.  .  longitude,  97**  4V  49.91'^] 


To  8tatloii— 


Azimuth. 


Bnrk  azimuth. 


(ajwte 47  52  12.6:?  227  49  26.64 

Lone  Elm 119  57  55. 81  299  52  30. 57 

Inm  Peak 233  06  40.a5  53  11  04.44 

Bailev 278  1754.37  ,      98  3137.54 

Tinslfv 303  20a3.66  •     123  27  38.89 


I»K.()i»tAmT. 

Mrtern. 
4. 0874853 
4.3102925 
4. 2549761 
4. 6575070 
4.4450284 


CAPOTE,    GUADALUPE  COUNTY. 

Near  eastern  line  of  the  county  and  on  the  northern  end  of  the  most 
northern  of  the  range  of  ridge-like  hills  known  as  Capote  Hills.  The 
hill  ujx)n  which  station  is  loi^ated  is  locally  known  as  Porter  Knob 

and  is  i)  miles  southwest  of  Belmont. 

S  (^ 
Station  mark:  A  copper  lx)lt  set  in  solid  rwk  and  stamped  i t  ^  ^ 

[Latitude,  29''  29^  :i8.86^.     Longitude,  97°  47'  26.67'^] 


To  station- 


Azimuth. 


Back  azimuth. 


Log.  dlMtancc. 


Herndon 100  17  58.16 

Mission  Hill 124  09  09.14 

Lone  Elm ''  154  50  29.35 

Nixon 227  49  26.64 

Tinsley '  282  20  59.a5 


o         f  n 

280  08  25. 98 
303  58  04. 81 
334  47  50.  71 
47  52  12. 63 
102  30  49. 40 


Meters. 
4.5021168 
4. 6402519 
4. 3081777 
4. 0874853 
4. 5200918 


LONE   ELM,  GUADALL'PE   COLT^^TY. 

On  the  southern  end  of  the  easternmost  of  what  are  called  the  Elm 
Creek  Hills,  on  the  south  side  of  Elm  Creek,  about  3  miles  north- 
west of  Kingsbury.    Hill  is  covered  with  black-jack  and  post  oak  trees. 

Station  mark:  An  iron  bench-mark  post  3  feet  in  the  ground. 

[Latitude,  29°  39^  mAS''.     Longitude,  97°  52'  48.07''''.] 


To  statioD— 


Azimuth. 


Back  azimuth. 


// 


// 


Herndon 60  36  16.13 

Mission  Hill ^  102  29  46.53 

Iron  Peak 268  5106.07 

Nixon '  299  52  30.57 

Capote I  334  47  50.70 


240  29  21.26 
282  21  19.  70 
89  00  56.54 
119  57  55.81 
154  50  29.  35 


Log.  distance. 


Meiers. 
4.  4141931 
4. 4498352 
4. 5063979 
4. 3102925 
4.3081777 
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HERNDON,    GUADALUPE   COUNTT. 

On  a  high  ridge  known  as  Herndon  or  Hunters  Hill,  about  9i  niiles 
southwest  of  Seguin,  about  one-fourth  mile  south  of  the  Seguin  and 
San  Antonio  road.  Is  the  highest  point  in  the  vicinity.  Hill  is 
covered  by  oak  and  mesquite  trees. 

Station  mark:  An  iron  bench-mark  post. 

[Latitude,  29*»  32'  41.98'^     Longitude,  98°  06'  47.92'*'.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Martinez  . 

o       ^         n 

76  07  29. 80 
129  05  43.  78 
166  19  10.38 
240  29  21. 26 
280  08  25. 98 

O           /              It 

256  01  15. 60 
309  02  47. 37 
345  17  39. 66 
60  36  16. 13 
100  1 7  58. 16 

Meters. 
4. 3236633 
4. 0930098 
4. 2891462 
4. 4141931 
4.5021168 

Pfeil 

MisHion  Hill 

Lone  Elm 

Capote 

MISSION   HILL,   COMAL  COUNTY. 

On  the  highest  part  of  a  hill  known  as  Mission  Hill,  about  80  feet 
north  of  the  house  owned  by  Mr.  CJoreth  and  about  3  miles  west  of 
New  Braunf els. 

Station  mark:  An  iron  bench-mark  post. 

Reference  mark:  An  iron  bolt  driven  into  the  ground  6  inches 
below  the  surface  and  a  stone  with  a  cross  cut  on  it  placed  over  the 
bolt  and  flush  with  the  surface  of  the  ground. 

[Latitude,  29°  42^  53.37^^     Longitude,  98°  09^  51.40^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Pfeil 

o      /          n 

23  00  21. 41 

45  00  04.12 

89  30  47. 69 

282  21  19.  70 

303  58  04.  81 

345  17  39.66 

o      t         n 

202  58  55. 38 
224  54  42. 11 
269  23  07. 09 
102  29  46. 53 
124  09  09. 14 
165  19  10.38 

Meiers. 
4. 0779806 
4. 4167586 
4. 3975610 
4. 4498352 
4.6402519 
4.  2891462 

Miller 

Bulverde 

Lone  Elm 

Capote 

Herndon 

TRIANOULATION :   TEXAS. 
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PFEIL,   GAUDALUPE  COUNTT. 

Near  the  Cass  County  line,  on  the  highest  of  the  bare  hills  known 
as  the  Geronimo  Hills,  on  land  belonging  to  Edward  Pf eil. 
Station  mark:  An  iron  bench-mark  post. 

[Utitude,  29*  36'  55.58^     Longitude,  98*»  12'  45.28''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

• 

Martinez  

o      '          a 

40  04  13. 49 

61  36  21.83 

117  59  44.82 

202  58  55.38 

309  02  47. 37 

O           /              It 

220  00  55. 16 
241  32  09. 14 
297  53  30. 96 
23  00  21.41 
129  05  43.  78 

Meters. 
4.  2259126 
4. 1949594 
4. 3616474     ; 
4. 0779806 
4.0930098 

Miller 

Bulverde 

Mission  Hill 

Hemdon 

1 

MARTINEZ,  BEXAR  COUNTY, 

On  northern  end  of  a  high  ridge  forming  the  divide  between  Cibolo 
and  Salado  creeks,  on  land  belonging  to  Mr.  Hoffrechter,  about  one- 
fourth  of  a  mile  north  of  the  Seguin  and  San  Antonio  road,  and  about 
12  miles  east  of  San  Antonio. 

Station  mark:  An  iron  bolt  driven  in  ground  12  inches  below  the 
surface. 

Reference  mark:  An  iron  bench-mark  post  21.2  feet  distant;  true 
azimuth  from  station,  329^  46'  32". 

[Latitude,  29°  29'  57.26'^.     Longitude,  98°  19'  27.32^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Clock  tower 

65  33  18. 88 
151  23  30. 96 
220  00  55. 16 
256  01  15. 60 

O            '               It 

245  29  15. 13 
331  22  36. 84 
40  04  13. 49  • 
76  07  29. 80 

Meters. 
4. 1663400 

3.  7906747 

4.  2259126 
4. 3236633 

Miller 

Pfeil 

Herndon 

MILLER,  BEXAR  COUNTY. 

On  the  highest  part  and  near  the  southern  end  of  the  hills  known  as 
Lookout  Mountains,  about  one-fourth  of  a  mile  south  of  the  San 
Antonio  and  Austin  road. 

Station  mark:  An  iron  bench-mark  post. 

Reference  mark:  Cross  (+)  cut  on  rock  set  in  ground. 
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[Latitude,  29*>  32^  53.31''^     Longitude,  98°  21'  17.14^.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Clock  tower 

o         /           // 

42  07  07. 99 
70  20  08. 63 
97  50  51.67 
160  15  13.  75 
224  54  42.11 
241  32  09. 14 
331  22  36. 84 

O            /                // 

222  03  58. 13 
250  13  53. 29 
277  39  38. 84 
340  13  13. 34 
45  00  04. 12 
61  36  21.83 
151  23  30. 96 

Meters. 
4. 1902007 
4.3383944 
4.5686384 
4. 2872754 
4. 4167586 
4. 1949594 
3. 7906747 

Gambrills 

Plelotea 

Bulverde 

Mission  Hill 

Pfeil 

Martinez 

BULVERDE,  BEXAR  CX)UNTY. 

On  the  southernmost  of  three  high  hills*  about  2  miles  east  of 
Bulverde  post-office,  on  Cibolo  Creek  and  three-fourths  of  a  mile  east 
of  Meeker's  ranch,  one-fourth  of  a  mile  south  of  Charles  Voges's  ranch. 
The  Romple  road  passes  one-half  of  a  mile  east  of  signal.  The  San 
Antonio-Bulverde  road  passes  about  2  miles  west  of  signal. 

Station  mark:  A  bronze  tablet  cemented  into  a  flat  limestone  rock. 


Reference  mark: 
inches  from  station. 


G  I  S 


chiseled  on  a  flat  limestone  rock  62  feet  9 


[Latitude,  29°  42'  45.57'^     Longitude,  98°  25'  20.69^'.] 


•  To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Gambrills 

o          '          n 

28  37  50. 03 

66  21  00. 15 

85  17  13.  73 

269  23  07. 09 

297  53  30. 96 

340  13  13. 34 

o            /            tl 

208  33  34. 02 
246  11  46. 11 
265  07  06. 84 
89  30  47. 69 
117  59  44.82 
160  15  13.  75 

1 

sVctcrs. 
4. 4645425 
4. 5171879 
4. 5190982 
4. 3975610 
4. 3616474 
4. 2872754 

Helote?' 

Smith 

Mission  Hill 

Pfeil 

Miller 

SAN   ANTONIO   CLOCK  TOWER,  BEXAB  COUNTY. 

A  square  stone  structure  about  60  feet  high  in  yard  of  quarter- 
master's department  at  Fort  Sam  Houston,  San  Antonio,  825  feet 
north  and  397  feet  west  of  the  cement  foundation  supposed  to  be  the 
astronomic  pier  of  the  transit  of  Venus  expedition  of  1882. 

Station  mark:  The  center  of  the  spire  on  clock  tower. 


TRI ANGULATION :   TEXAS. 
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[Latitude,  29*'  26'  39. 86^'.    Longitude,  98«  27'  42.76^.] 


To  station- 


Azimuth. 


Back  azimuth. 


// 


// 


Miller 222  03  58. 13 

Martinez 245  29  15.13 


42  07  07. 99 
65  33  18.  88 


Log.  difltanci'. 

Meters. 
4. 1902007 
4.1663400 


LEON,  BEXAR  COUNTY. 


On  the  top  of  highest  hill  4  miles  east  of  Leon  Springs  post-office, 
three-fourths  of  a  mile  southeast  of  an  old  ranch  with  rock  corrals 
now  owned  by  Oppenheimer,  known  by  some  as  the  Fink  i*anch. 

Station  mark:  A  bronze  tablet  cemented  into  a  limestone  rock. 


U  I  S 
Reference  mark:  ,,-  ,,  cut  in  the  limestone. 

vjr  I  o 
[Latitude,  29**  39^  57.79^.     Longitude,  98°  33^  39.40.''^] 


To  station- 


Azimuth. 


Back  azimuth. 


// 


n 


Smith 


97  03  51.43 


Boerne ;    117  59  42.07 

Bulverde '    248  53  40.31 


276  57  51.88 

297  53  49. 48 

68  57  47. 32 


Log.  distance. 


Meters.  i 

4. 2938889 
4.  a353468 
4. 157421 1 


GAMBRILLS,  BEXAR  COUNTY. 

On  a  hill  (sometimes  called  the  Eightmile  Hill)  in  a  pasture  belonging 
to  Mr.  Gambrill,  about  8  miles  northwest  of  San  Antonio,  on  either 
the  Babcock  or  Bandera  roads,  about  1  mile  north  of  General  Russ's 
ranch. 

Station  mark:  An  iron  bench-mark  post. 

Reference  mark:  Cross  chiseled  in  rock  buried  flush  with  the  ground 
under  a  large  mesquite  tree  near  the  fence  between  Gambrill's  and 
Russ's  ranches. 

[Latitude,  29*  28^  54.48'^     Longitude,  98°  33'  59.05^-'.] 


To  station- 


Azimuth. 


Wurzbach 
Gallagher. 
Helotes. . . 

Smith 

Bulverde  . 
Miller . . . . 


n 


79  12  57. 35 
116  58  54.27 
127  22  10.03 
140  15  01.49 
208  33  34. 02 
250  13  53.  29 


Back  azimuth. 

O  /  ff 

259  04  49.  75 
296  50  34.  25 
307  17  13.50 
320  09  12. 67 
28  37  50. 03 
70  20  08. 63 


Log.  dihtance. 


Meters, 
4. 4346176 

4. 4859784 

4. 3089472 

4. 4728825 

4. 4645425     I 

4. 3383944    i 
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HELOTES,   BEXAR  COUNTY. 

On  the  southeasternmost  of  two  high  hills  in  Jack  Hoffman's  pas- 
ture, about  3  miles  west  of  Helotes  post-office,  2  miles  south  of  Bandera 
road  to  the  foot  of  the  hills,  on  the  northeast  part  of  the  hill,  and  on 
the  highest  ground. 

Station  mark:  A  bronze  tablet  cemented  into  rock. 

[Latitude,  29*»  35^  35.62^^     Longitude,  98°  44^  00.54^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Wurzbach 

31  02  09. 39 
97  45  48. 09 
164  54  32.  71 
307  17  13.50 
246  11  46.11 
277  39  38. 84 

210  58  57. 28 
277  42  24. 31 
344  53  40.  75 
127  22  10. 03 
66  21  00. 15 
97  50  51. 67 

Meltrs. 
4. 3093254 

Gallagher 

4. 0493358 

Smith 

4. 0353926 
4. 3089473 
4.5171879 
4. 5686384 

Gambrills 

Bulverde 

Miller 

BOERNE,  KENDALL  COUNTY. 

On  a  high  hill  in  Mr.  Dieter's  pasture,  about  3  miles  south  of 
Boerne. 

Station  mark:  A  bronze  tablet  cemented  into  limestone  rock. 

Reference  mark:  U^  ^  cut  on  flat  limestone  east  of  fence  and  south 
of  rock  pile. 

[Latitude,  29°  45^  27.24^^     Longitude,  98''  45^  30. 75'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Smith  

o        >          n 

2  57  14. 20 
278  37  09. 31 
297  53  49. 48 

O           1              It 

182  57  06. 84 

98  47  09. 48 

117  59  42.07 

Meteri. 
3. 8893707 
4.5171530 
4. 3353468 

Bulverde 

Leon 

SMITH,  BEXAR  COUNTY. 

On  the  east  end  of  the  highest  long  hill  on  divide  between  St.  Geron- 
imo  and  Balconne  creeks,  2  miles  north  of  Heimsath  ranch,  2  miles 
south  of  the  old  Rigselworth  ranch,  about  7  miles  south  of  Boerne, 
and  5  miles  east  of  Gallagher  post-office. 

Station  mark:  A  bronze  tablet  cemented  into  the  limestone  rock. 

Reference  mark:  Cross  (+)  chiseled  on  the  limestone  rock. 


TRI angulation:    TEXAS. 
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[Latitude,  29^  41'  IS.SS'^.     Longitude,  98**  45'  45.60''.] 


To  MUtiou— 


Azimuth. 


Wurzbach 15  21  54. 20 

Gallagher 42  42  25.92 

Boerne '. 182  57  06.84 

Bulverde 2t>5  07  06. 84 

I.eon 276  57  51.88 

Ganibrills 320  09  12.67 

Heloten 344  53  40.75 


Back  azimuth. 


tt 


195  19  :«.  63 

222  39  53.  82 

2  57  14.  20 

85  17  13.73 

97.03  51.43 

140  15  01.49 

164  54  32.71 


Log.  distance. 


Metertt. 
4.4620990 
4. 0862998 

3.  8893707 
4. 5190982 

4.  2938889 
4.4728825 
4.  0:J53926 


WURZBACH,  MEDINA   COUNTY. 

On  a  hill  in  Louis  Wurzbat*h's  pasture,  3  miles  northeast  of  the 
St.  Geroniino  schoolhouse,  about  5  miles  northeast  of  the  junction  of 
Geronimo  and  Medina  rivers,  and  about  6  miles  north  of  Castroville. 
The  San  Antonio  road  from  the  schoolhouse,  via  Louis  Wurzbach's 
ranch,  passes  about  1  mile  south  of  station. 

Station  mark:  An  iron  bench-mark  post. 

Reference  mark:  Cross  (+)  chiseled  on  rock  at  north  end  of  hill. 

[Latitude,  29«  26'  18.14".     Longitude,  98«  50'  30.50".] 


To  fltatlou— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Schmidt 

O           /               /F 

65  22  32. 39 

o         /            // 

245  17  46.44 

299  31  42. 62 

:^58  09  47. 12 

15  21  54.20 

31  02  09.  39 

79  12  57.35 

Meters. 
4.  2375488 
4.4950606 
4.  2785213 
4. 4620990 

Pea(;htree 

119  39  59. 72 
178  09  58.  25 

Gallagher 

Smith 

195  19  33. 63 
210  58  57.  28 
259  04  49.  75 

Heloteo 

4. 3093254 

GuiTibrillf^ 

4. 4346176 

GALLAGHER,  BEXAR  COUNTY. 

Near  the  center  of  summit  of  a  prominent  peak  2  miles  west  of  the 
old  Gallagher  ranch  and  about  2  miles  south  of  Gallagher  post-office. 
Station  mark :  A  bronze  tablet  cemented  into  a  large  bowlder. 
Reference  mark:  Cross  (+)  chiseled  in  limestone  rock. 
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[Latitude,  29°  26'  24.6(y^     Longitude,  98°  bO"  53.08^] 


To  station — 


Schmidt . . 
Peach  tree 
Helotes  . . 
Gambrills 
Wurzbach 
Smith  . . . . 


Azimuth. 


// 


29  58  25. 87 

82  28  42.75 

277  42  24.31 

296  50  34.25 

358  09  47.12 

222  39  53.82 


Back  azimuth. 


209  53  50.25 

262  20  35.50 

97  45  48. 09 

116  58  54.27 

178  09  58.25 

42  42  25.92 


Log.  distance 


Metrrn. 
4. 4803408 
4.  4279^50 
4. 049:^:558 
4. 4859784 
4. 2785213 
4. 0862998 


SCHMIDT,   MEDINA   COL^NTY. 

In  a  pasture  belonging  to  E.  H.  Schmidt,  and  about  one-fourth  mile 
south  of  his  house,  8  miles  north  of  Dunlay  post-office,  3  miles  south- 
east of  Quihi  post-office,  and  10  miles  east  of  Hondo,  and  one-half  mile 
south  of  the  San  Antonio-Castroville-Hondo  road. 

Station  mark:  A  bronze  tablet  cemented  in  rock. 

[Latitude,  29°  22'  13.93'^     Longitude,  99°  00^  12.9^'.] 


To  station— 


Fohn 

Hackberrv 
Peachtree 
Gallagher 
Wurzbach 


Azimuth. 

O            ' 

n 

62  18  07.  37 

126  45 

25.80 

153  06  42. 00 

209  53 

50.  25 

245  17 

46.44 

Back  Hzimiith. 


242  11  32.16 

306  36  14.  88 

333  03  11.98 

29  58  25.  87 

65  22  32.39 


Log.  distance. 


}fetfn*. 
4.3911020 
4.  5754278 
4. 4049270 
4. 4803408 
4.  2375488 


PEACHTREE  (rOUND  MOUNTAIN),  MEDINA  COUNTY. 

A  high  and  very  prominent  mountain,  about  20  miles  north  of 
Hondo  and  13  miles  south  and  a  little  west  of  Bandera,  1^  miles  west 
of  the  Peachtree  water  hole  and  3  miles  west  of  Jack  Hayes's  ranch, 
on  the  Hondo- Bandera  road. 

Station  mark:  A  bronze  tablet  cemented  into  limestone  rock. 


U  I  ^ 
Reference  mark:  — ^  chiseled  on  rock. 


TBI  angulation:   TEXAS. 
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[Latitude.  29°  34''  29.68^^.     Longitude,  99<>  07'  19.83'^.] 


To  lUktioii— 


Fohn 

Hackberry 
Gallagher  . 
Wurzbach . 


Aximuth. 


16  44  59. 05 

89  29  40. 15 

262  20  35.50 

299  31  42. 62 


Schmidt l    333  03  11.98 


Back  aslmuth. 


196  41  52. 27 
269  23  58. 15 
82  28  42.  75 
119  39  59.72 
153  06  42. 00 


Jjog.  distaiK'e. 


Mfier$. 

4. 5516842 
4. 2707209 
4. 4279650 
4.4950606 
4. 4049270 


FOHN,  MEDINA  COUNTY. 

Od  a  tdgh  broshy  hill  8  miles  southeast  of  D'Hanis  and  about  10 
miles  soutiiwest  of  Hondo,  in  Mr.  Fohn's  pasture.  A  half  mile  west  of 
his  house  a  wagon  road  passes  less  than  one-half  mile  from  station  on 
east  and  south  side  of  hill. 

Station  mark:  An  iron  bench-mark  post. 

Reference  mark:  A  buried  broken  bottle. 

[Latitude,  29*  16^  01.72^.    Longitude,  99*»  13'  40.06^.] 


TOSOttiOD— 

AsUnuth. 

Back  aximuth. 

Log.  distance. 

Triflhman 

Off/ 

60  35  05.80 
142  12  15. 07 
166  04  14. 12 
196  41  52. 27 
242  11  32. 16 

Of          n 

240  29  38.60 

322  05  04.36 

346  01  40. 53 

16  44  59.05 

62  18  07. 37 

MeUr9. 
4. 3178830 
4.5859333 
4. 5436202 
4. 5516842 
4. 3911020 

Crane 

Hackberry 

Peachtree  -.-... 

Schmidt 

HAGKBEBBT,  MEDINA   COUNTY. 

On  a  high  knob  on  spur  from  south  face  of  divide  between  the  Hondo 
and  Seco  rivers,  about  25  miles  northeast  of  Sabinal  and  about  22  miles 
northwest  of  Hondo.  The  Sabinal-Bandera  road  (old  Uvalde-Bandera 
road)  passes  1  mile  south,  then  bends  and  passes  li  miles  east  of  sta- 
tion. The  station  is  about  5  mUes  southwest  of  H.  Rothes's  lower 
ranch,  on  the  Hondo  River,  and  about  4  miles  south  and  west  of  where 
the  Sabinal-Bandera  road  intersects  the  Hondo  Canyon  road. 

Station  mark:  A  copper  bolt  stamped  rj  ^  g 

21  GEOL,  PT  1 22 
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[Latitude,  29*  34^  23.84-^.     Longitude,  99*  18^  52.76^'.] 


To  station- 

Azimuth. 

Back  azimuth,      I    Log.  distance. 

Irishman  

Crane 

Peachtree 

o         /           // 

12  20  33.45 

77  03  55. 48 

269  23  58. 15 

306  36  14. 88 

O            t              It 

192  17  38.07 

256  59  16. 97 

89  29  40. 15 

126  45  25. 80 

Melen. 
4. 6551277 
4. 1930340 
4. 2707209 
4. 5754278 
4. 4754826 
4.5436202 

Schmidt 

Hondo 

325  37  41.02 

145  42  48.67 

Fohn 

346  01  40. 53 

166  04  14. 12 

IRISHMAN,  UVALDE  COUNTY. 

A  prominent  point,  locally  known  as  Irishman  Hill,  about  10  miles 
south  of  Sabinal  and  3  miles  east  of  the  Friotown-Sabinal  road. 

Station  mark:  The  iron  bench-mark  post  of  the  United  States  Geo- 
logical Survey,  sunk  40  inches  in  clay  and  stone. 

Reference  mark:  A  quart  bottle  buried  8  inches  below  the  surface 
of  the  ground  and  covered  by  a  mound  of  stone,  7.88  feet  distant. 

[Latitude,  29*»  lO'  29.58^^    Longitude,  99<>  24'  50.31'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Blue  

o      '          n 

120  09  23. 32 
146  47  13. 53 
155  41  21.42 
172  11  37. 10 
192  17  38. 07 
240  29  38. 60 

o       »          n 

300  01  58. 28 
326  39  44. 99 
335  36  13. 07 
352  09  55.60 
12  20  33.46 
60  35  05.80 

4.4538866 
4. 6532266 
4. 6145018 
4. 6131922 
4. 6551277 
4. 3178830 

Florea 

Peters 

Crane  

Hackberry 

Fohn 

CRANE,  UVALDE  COUNTY. 

This  station  may  be  reached  from  Sabinal  by  taking  Utopia  road  to 
a  point  near  the  7-mile  post  from  Utopia;  then  by  road  leading  east 
across  Sabinal  Creek  to  house  of  Mr.  Crane,  about  1^  miles  distant; 
then  up  ravine  about  a  mile,  and  from  thence  on  foot  to  top  of  high- 
est peak  in  vicinity.  Station  is  about  20  feet  from  northwest  edge  of 
hill. 

Station  mark:  A  copper  bolt  leaded  into  solid  limestone  rock,  which 
is  here  about  10  inches  below  surface  of  ground,  and  above  which  is 
placed  a  limestone  rock  with  a  cross  cut  on  it. 

Reference  mark:  An  arrow  cut  in  rock,  15.69  feet  distant  southwest 
of  station. 


TBI  ANGULATION :     ARIZONA. 


[Latitude,  29*»  32'  30.12^.     longitude,  99°  28'  17.3y'.] 
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To  station—                            Aximnth. 

Back  azimuth. 

Log.  distance. 

1         o      /         n 

Blue 35  45  47.96 

Peters  74  30  32.62 

Hackbeny 256  59  16.97 

Fohn 322  05  04.36 

Irishman a52  09  65.60 

O         '            u 

216  40  02. 08 
254  27  (M.55 
77  03  55. 48 
142  12  15.07 
172  11  37.10 

4.5120465 
4. 0718414 
4. 1930340 
4.5859333 
4. 6131922 

ARIZONA. 

In  the  spring  of  1899  A.  H.  Thompson  extended  triangulation  over 
the  square  degree  between  latitudes  33^  and  34^  and  longitudes  111° 
and  112°;  also  over  the  Globe  15'  quadrangle,  occupying  in  all  seven- 
teen stations.  He  selected  a  site  for  a  base  line  5  miles  in  length  along 
the  Southern  Pacific  Railroad  southeast  of  Maricopa.  This  base  was 
measured  twice  at  night  with  300-foot  tape  by  Mr.  T.  M.  Bannon  in  the 
winter  of  1899-1900. 

Positions  are  dependent  upon  the  astronomic  pier  located  by  the 
United  States  Coast  and  Geodetic  Survey  at  Maricopa  in  October,  1899. 
The  meridian  established  by  that  survey  was  used  as  the  initial  azi* 
muth.  A  check  azimuth  was  observed  by  Mr.  T.  M.  Bannon  at  azi- 
muth station  near  Globe.  Mr.  Bannon  also  extended  the  triangula- 
tion eastward  from  Globe,  occupying  seven  new  stations  not  included 
herewith. 

Base  Line. 


MARICOPA,    PINAL  COUNTY. 

Measured  along  the  end  of  the  railroad  ties  of  the  Southern  Pacific 
Bailroad,  commencing  opposite  milepost  897,  about  3,900  feet  east  of 
Maricopa  station,  thence  running  eastward  to  a  point  opposite  mile- 
post  902. 

The  line  was  prepared  in  the  usual  manner  by  nailing  boards  across 
the  ties,  on  each  of  which  a  strip  of  zinc  was  nailed.  Three  hundred- 
foot  steel  tape  No.  1  was  used  under  a  tension  of  20  pounds,  and  tem- 
perature was  read  with  2  thermometers  at  each  tape  length.  Adopted 
length  of  tape,  300.0106  feet. 

Difference  of  2  measurements,  0.006  foot. 

Adopted  length  of  base,  26,476.477  feet. 

Reduced  to  log.  of  meters  =  3.9068760. 
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Triangulation  Stations. 


BLACKHAWK   BUTTE,  GILA   COUNTY. 


On  a  sharp  peak  about  3  miles  north  of  Globe  and  about  1  mile  north 
of  the  Gubright  and  Gray  mines.  The  summit  of  the  peak  is  a  mass  of 
angular  rocks.  The  broken  mass  slopes  to  the  northeast  and  forms  a 
dark  black  cap  to  the  peak. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  one  of  the 
largest  masses  of  the  rock,  over  which  a  rock  cairn  6  feet  high  was 
built. 

[Latitude,  33*»  26'  09.23"^     Longitude,  110*»  46^  02.26^^.] 


To  station— 

Azimuth. 

Log.  di»tance. 

Pin^i.!  Mountain 

o        '          n 

21  59  04. 14 

67  36  41.67 

117  59  50. 15 

O           /              ft 

201  56  47.11 
247  26  38. 89 
297  41  17. 86 

Mden. 
4.2360815 
4. 4863164 
4. 7686153 

Kinss  Crown 

Four  Peaks 

PINAL  MOUNTAIN,  GILA  COUNTY. 

On  the  northwest  high  point  of  Pinal  Mountain. 
Station  mark:  An  aluminum  bench-mark  tablet  set  in  a  large  rock. 
Reference  mark:  A  trimmed  dead  tree  9}  feet  distant  from  the 
station. 

[Latitude,  33°  17'  30.80''.     Longitude,  110°  50'  11.44".] 


To  sUtion. 

Ailmuth. 

Back  aiimuth. 

Log.  distance. 

Grayback 

O          t              It 

45  37  11.87 
101  04  26.85 
133  45  53. 99 
201  56  47. 11 

O           '              H 

225  28  34.  73 

280  56  42. 07 

313  29  41. 28 

21  59  04. 14 

4. 5351619 
4.3483688 
4.  7985016 
4.2360815 

Kinirs  Crown 

Four  Peaks 

Blackhawk  Butte 

KINGS  CROWN,    PINAL  C50UNTY. 

On  a  craggy  heap  of  rock  known  as  Kings  Crown,  on  the  highest 
part  of  the  mountain  overlooking  Queens  Crown  and  about  1  mile  east 
of  Silver  King  mine. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock. 
A  rock  cairn  5  feet  in  diameter  at  the  base  and  8  feet  high  was  erected 
over  the  mark. 


TBIANGULATION :    ARIZONA. 


[Latitude,  33^  19^  49.05^.     Longitude,  111*  04^  17.75^.] 
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To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Sfintan  P4=»k 

O           /              H 

73  45  42. 33 
5  09  55. 31 

54  33  10.04 
106  06  40.  73 
148  54  38. 71 
247  26  38. 89 
280  56  42. 07 

O            '              It 

253  2^42.59 
185  09  01. 35 
234  18  35. 51 
285  55  47. 87 
328  46  12.  70 
67  36  41. 67 
101  04  26. 85 

Mden. 
4.7923897 
4. 4531293 
4.7063963 
4.5041093 
4.6601380 
4.4863164 
4.3483688 

Grayback 

Walker  Butte 

Superstition  Point 

Four  Peaks 

Blarkhawk  Butte 

Pinal  Mountain 

GRAYBACK,  PINAL  COUNTY. 

Aboat  3  miles  north  of  the  Florence  and  Riverside  road  and  about 
18  miles  from  Florence,  on  the  eastern  and  highest  part  of  the  sum- 
mit of  the  isolated  butte  known  locally  as  Grayback. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock, 
over  which  a  rock  cairn  8  feet  high  was  built. 

[Latitude,  33*  04'  31.32^.     Longitude,  111*»  05'  56.29^'.] 


To  station- 

Admuth. 

Back  axlmuth. 

Log.  dliftance. 

Walker  Butte 

O         /             U 

88  10  45. 30 
142  51  12. 97 
185  09  01. 35 
225  28  34. 73 

O         /              H 

267  57  07. 51 

322  41  16.33 

5  09  55.31 

45  37  11. 87 

Mden. 
4.5899323 
4.6681408 
4. 4531293 
4. 5351619 

Superstition  Point 

KiniBB  Crown 

Pinal  Mountain 

FOUR  PEAKS,    MARICOPA  COUNTY. 

On  the  northwestern  part  of  the  mountain  known  as  Four  Peaks, 
the  highest  southern  point  of  the  Mazatzal  Range.  It  is  about  30 
miles  east  of  Camp  McDowell  and  12  miles  west  of  Tonto  Creek. 
There  is  a  good  spring  in  the  pass  north  of  the  station,  2,500  feet 
below  the  summit. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock, 
over  which  a  rock  cairn  8  feet  high  was  erected. 
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[Latitude,  33*  40^  69.08'^     Longitude,  111**  19'  34.37'-'.]' 


To  station— 


Superstition  Point. 

Camels  Back 

Black  Mesa 

Mazatzal* 

Blackhawk  Butte  . 
Pinal  Mountain  . . . 
Kings  Crown 


Azimuth. 


12  58  32. 17 
72  29  38. 43 
113  54  19.  75 
163  22  27. 06 
297  41  17.86 
313  29  41. 28 
328  46  12.  70 


// 


192  56  02. 79 
252  08  31. 69 
293  32  30. 56 
343  17  54.69 
117  59,50.15 
133  45  53. 99 
148  54  38.  71 


Back  asimuth.      I    Log.  distance. 


Meters. 
4. 4928818 
4.  7920313 
4.  8203147 
4. 6414914 
4.  7686153 
4.  7985016 
4.6601380 


1  United  States  Geological  Survey  Bulletin  No.  122,  page  376,  gives  this  position  as,  latitude, 
88^*  41'  04.20";  longitude,  111°  W  29.6-".  The  position  as  given  above  is,  however,  considered  more  nearly 
oorrect  and  less  affected  by  station  error. 

•  Bulletin  No.  122  gives  the  bearing  of  this  station  as,  azimuth,  163°  22'  46.7";  back  azimuth, 
WISP  17'  13.2";  log.  distance,  4.6413886  meters. 


SUPERSTITION   POINT,  PINAL  COUNTY. 

On  a  high,  sharp  point  on  the  eastern  end  of  Superstition  Mountain, 
probably  the  highest  point  on  the  mountain,  which  is  almost  inaceessi> 
ble  except  from  the  southern  face. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock.  A 
rock  cairn  5  feet  at  the  base  and  7  feet  high  was  erected  over  the 
mark. 

[Latitude,  33°  24'  36.04'^     Longitude,  111°  2V  04.7(K^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Walker  Butte 

o        /           // 

15  29  48.  87 
47  36  09. 45 
82  15  21.70 
102  36  41.27 
136  50  47. 99 
192  56  02.  79 
285  55  47. 87 
322  41  16. 33 

0           '             It 

196  26  03. 97 
227  24  57. 87 
261  53  29. 83 
282  17  08. 13 
316  31  33. 30 
12  58  32. 17 
106  06  40.  73 
142  51  12.97 

Meter*. 
4.6003037 
4. 5907680 
4. 7941263 
4. 7274397 
4. 8933470 
4. 4928818 
4. 5041093 
4. 6681408 

San  tan  Peak 

Telegraph  Pasn 

OaTTif^Ig  Back 

Black  Mesa 

Four  Peaks 

iLines  Crown 

Grayback 

MAZATZAL,    YAVAPAI   COUNTY    (not   OCCUpied). 

On  the  highest  point  of  the  northern  group  of  the  Mazatzal  Moun- 
tains, west  of  Tonto  Basin. 

Station  mark:  A  small  pile  of  stones. 


TBI  angulation:    ARIZONA. 
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[Latitude,  34°  03'  41.04^^.     Longitude,  111**  27'  43.07'^.]  ^ 


To  Station— 

Azimuth. 

Back  azimuth. 

1 

Log.  distance. 

Black  Mesa 

Of             §t 

72  20  53. 16 
343  17  54.69 

O         /              If 

252  03  30.  73 
163  22  27. 06 

Meterf. 
4.  7012139 

Four  Peaks' 

4.6414914 

1  Bulletin  No.  122,  page  376:  LaUtude,  34°  03'  45.7^;  longitude,  1110  27'  38.5^. 

'Bulletin  No.  122  gives,  azimuth.  343^  17'  13.2^;  back  azimuth.  ieS9  22*  45.7»;  log.  distance.  4.6413886 
meten. 

WALKER  BUTTE,  PINAL  COUNTY. 

On  a  high  conical  batte  near  the  Gila  River  and  about  8  miles  west 
of  Florence,  Arizona. 

Station  mark:  An  aluminum  bench-mark  tablet,  over  which  a  rock 
cairn  8  feet  high  was  built. 

[Latitude,  33*»  03^  48.70^.    Longitude,  111^  30^  55.02^.] 


To  station— 


Sacaton  Butte 

Santan  Peak 

Superstition  Point 

Kings  Crown 

Grayback 


Azimuth. 

O  f  If 

91  16  07. 00 
123  39  53. 19 
195  26  03. 97 
234  18  35. 51 
267  57  07. 51 


Back  azimuth. 


Log.  distance. 


271  03  35. 02 

303  33  30. 61 

15  29  48. 87 

54  33  10.04 

88  10  45.30 


Meters. 
4. 5533797 
4.3384190 
4.6003037 
4.7063963 
4. 5899323 


8ANTAN   PEAK,   PINAL  COUNTY. 

On  the  highest  point  of  the  Chiloscome  Range,  about  6  miles  north- 
west of  the  Sacaton  Agency,  and  about  400  feet  south  of  a  rounded 
point  which  forms  part  of  the  same  mountain. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock, 
over  which  a  rock  cairn  was  built. 

[Latitude,  33*»  lO'  20.39^.     Longitude,  111'*  42'  35.25^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Sacaton  Butte 

o      /          n 

57  13  16.97 
84  18  49. 54 
118  22  24. 17 
148  14  05. 41 
227  24  59. 88 
303  33  30.61 
253  24  42. 59 

o        /          n 

237  07  06. 52 
264  08  39. 18 
298  10  45.37 
328  05  46. 17 

47  36  09. 46 
123  39  53. 19 

73  45  42. 33 

Meters. 
4. 3204982 
4.4633464 
4.5735616 
4. 6486374 
4. 5907680 
4.3384190 
4. 7923897 

Pima  Butte 

Telesoraph  Pass. 

Camels  Back  •••• 

Superstition  Point 

Walker  Butte 

Kinffs  Crown 
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8ACATON   BUTTE,  PINAL  COUNTY. 

On  a  low  butte  about  8  miles  east  of  Maricopa  station,  on  the  Soutli- 
ern  Pacific  Railroad.  Counting  from  the  west,  it  is  the  fourth  in  a  line 
of  low  buttes,  and  is  the  highest  of  the  group. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock, 
over  which  a  rock  cairn  7  feet  high  was  built. 

[Latitude,  33*»  04'  12.28'^     Longitude,  111*»  63'  53.23''.] 


To  station- 

Azimuth. 

Back  azimuth. 

V 

Log.  distance. 

Southeast  base 

o       /        n 

42  51  18. 35 

69  31  01. 00 

79  60  31. 91 

84  43  12. 46 

126  35  08. 32 

162  04  14. 67 

237  07  06. 52 

271  03  36. 02 

o       t        n 

222  48  69.  70 
249  23  02. 23 
259  45  66. 19 
264  38  11. 84 
306  31  09. 13 
331  68  47. 96 
57  13  16.97 
91  16  07. 00 

M^ers. 
3. 9870393 
4.3863488 
4. 1246015 
4. 1570161 
4. 1502593 
4. 5176413 
4. 3204982 
4. 5633797 

PapaiTo  Butte 

Northwest  base 

Astronomic  pier 

PiTDa  Butte 

Telegraph  Pass 

^nt«n  Peak 

Wal  ker  Butte 

CAMELS  BACK,  MABICOPA  COUNTY. 

Near  the  southeast  corner  of  sec.  7,  T.  2  N.,  R.  3  E.,  about  10  miles 
northeast  of  Phoenix  station,  on  the  highest  point  of  a  scraggy  moun- 
tain known  as  Camels  Back. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock,  over  which  is 
built  a  mound  of  stone  8  feet  high. 

Reference  marks:  North  mark,  cross  cut  in  stone  14.5  feet  distant; 
east  mark,  cross  cut  in  stone  7.6  feet  distant. 

[Latitude,  33°  30'  48.34'^    Longitude,  111**  57'  43.54''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Telegraph  Pass 

o       1         n 
25  14  51. 20 
177  56  29. 23 
262  08  31. 69 
282  17  08. 13 
328  06  46. 17 

205  11  29. 52 
367  64  53. 64 
72  29  38. 43 
102  36  41. 27 
148  14  05. 41 

MeUrs. 
4. 3463716 
4. 6575051 
4.  7920313 
4.  7274397 
4. 6486374 

Black  Mesa 

Four  Peaks 

Superstition  Point 

Santan  Peak 

tbianqulatiok:  abizoica. 
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MARICOPA   SOUTHEAST  BASE,  PINAL    COUNTY. 

On  north  side  of  the  railroad  about  5^  miles  southeast  from  Maricopa, 
26  feet  from  the  center  of  the  railroad  track  and  27  feet  east  of  mile- 
post  902.     Theodolite  elevated  14  feet. 

Station  mark:  The  cross  on  an  iron  bench-mark  post,  set  flush  with 
the  ground  and  surrounded  by  a  collar  of  cement.  A  large  flat  rock 
was  placed  underneath  the  post. 

[Latitude,  33**  OO'  21.24^.     Longitude,  111*  68'  07.54^.] 


I 

To  station—                  <          Aiimuth. 

i 

Back  azimutb. 

Log.  distance. 

Papaco  Butte '      85  00  47.83 

o     /         n 
264  56  07.98 

4.2111664 
3.9068760 
4.2108090 
3. 9870393 

Northwest  base 126  09  21.11 

306  07  04. 23 

342  56  41.59 

42  51  18. 36 

PimaButte i    162  68  21.78 

Sacaton  Butte 222  48  59.70 

1 

BLACK  MESA,  MABICOPA   COUNTY. 

About  200  feet  northwest  of  the  highest  point  on  a  rounded  butte, 
at  the  southern  extremity  of  what  is  locally  known  as  Black  Mesa.  It 
is  a  little  north  of  west  and  about  4  miles  distant  from  the  Phoenix 
mine,  on  Cure  Creek.  There  is  a  large  cedar  tree  near  the  north  side 
of  the  station. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  a  large  rock 
and  buried  below  the  surface  of  the  ground.  The  surface  mark  is  a 
pile  of  stones  4  feet  high. 

[Latitude,  33*»  W  22A1''.     Longitude,  111°  58^  47.60^.] 


To  station— 

Azimuth. 

252  03  30. 73 
293  32  30. 56 
316  31  33. 30 
357  54  53. 64 

Four  Peaks 

Superstition  Point 

CRinel^  Bftck 

Back  azimuth. 


O  '  tt 

72  20  63. 16 
113  64  19.  75 
136  60  47. 99 
177  56  29.  23 


Log.  distance. 


M(ter». 
4.  7012139 
4.  8203147 
4.  8933470 
4. 6575051 


PIMA   BUTTE,  PINAL  COUNTY. 

On  the  eastern  and  highest  point  of  the  butte,  1  mile  south  of  Sacaton 
station,  on  the  Southern  Pacific  Railroad. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  solid  rock. 
A  rock  cairn  8  feet  high  was  built  over  the  tablet. 
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[TAtitude,  33°  08^  45.52^'.     Longitude,  112°  OV  11.13''.] 


To  Btation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Northwest  base 

O           /              H 

9  14  17. 95 
16  45  03. 81 
33  59  39.80 
168  46  43. 02 
264  08  39. 18 
306  31  09. 14 
342  56  41. 59 

o       /         n 

189  13  41. 06 
196  44  02.04 
213  55  39. 48 
348  45  16. 11 
84  18  49. 54 
126  35  08. 32 
162  58  21.  78 

Meters. 
4.0381178 
4. 0077672 
4. 3106994 
4. 3237023 
4.4633464 
4. 1502593 
4. 2108090 

Astronomic  pier 

Piapago  Butte 

TelesniDh  Pass 

Santan  Peak 

Sacaton  Butte 

Southeast  Base 

1 

MABICOPA  NOBTHWE8T  BASE,  PINAL  COUNTY. 

On  the  north  side  of  the  railroad,  opposite  milepost  897,  about  one- 
half  mile  southeast  of  Maricopa  station  and  26  feet  from  the  center  of 
the  railroad  track.    Theodolite  elevated  14  feet. 

Station  mark:  The  cross  on  an  iron  bench-mark  post  set  flush  with 
the  ground  and  surrounded  by  a  collar  of  cement.  The  bottom  of  the 
post  is  set  on  a  rock. 

[Latitude,  33°  02'  55.72^.     Longitude,  112°  02'  18.68^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  dlBtanoe. 

Papaeo  Butte 

O         '               ft 

57  26  25. 02 
189  13  41. 06 
259  45  56. 19 
306  07  04. 23 

O           /              /f 

237  23  01. 84 

9  14  17.95 

79  50  31.92 

126  09  21. 13 

Meters. 
4. 0601435 
4.0381178 
4. 1246015 
3.9068760 

'  Pima  Butte 

Sacaton  Butte 

Southeast  base 

TELEGRAPH  PASS,   MARICOPA  COUNTY. 

On  the  highest  point  of  the  mountains  southeast  of  Phoenix  and 
about  one-half  mile  east  of  Telegraph  Pass. 

Station  mark:  An  aluminum  bench-mark  tablet  set  in  a  large  rock, 
over  which  was  built  a  rock  cairn  7  feet  high. 

[Latituc'e,  33°  19^  56.41'".     Longitude,  112°  03"  49.68'^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Papago  Butte 

o        t          n 

11  00  19. 18 
205  11  29. 52 
261  53  29. 83 
298  10  45. 37 
331  58  47. 96 
348  45  16. 11 

o       *        o 

190  57  45. 00 
25  14  51. 20 
82  15  21.  70 
118  22  24. 17 
152  04  14. 57 
168  46  43. 02 

Meters.          • 
4. 5835635 
4. 3463716 
4. 7941253 
4. 5735616 
4.5176418 
4. 3237023 

Camels  Ba<;k 

Superstition  Point 

Sant^n  Peak 

Sacaton  Butte 

Pima  Butte 

TBI  angulation:    ARIZONA. 
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PAPAOO   BUTTK,    PINAL  COUNTY. 

On  an  almost  isolated  butte,  about  7  miles  a  little  west  of  south  from 
Mancopa  station,  on  the  Southern  Pacific  Railroad. 

Station  mark:  An  aluminum  bench-mark  tablet  cemented  in  solid 
rock,  over  which  a  rock  cairn  8  feet  high  was  built. 

[Latitude,  32*»  55K  34.92^'.     Longitude,  112''  08^  31. 54'^] 


To  Ktation— 

Azimuth. 

Teleirraph  Pass 

O            *                If 

190  57  45.00 

Pima  Butte 

213  55  39.49 

Astronomic  pier 

229  38  23. 19 

Northwest  base 

237  23  01.84 

Sacaton  Butte 

249  23  02. 23 

Southeast  base 

2W  55  07. 98 

Back  azimuth. 

Log:,  difttancc. 

O            '               II 

Meter*. 

11  00  19. 18 

4.5835635 

33  59  39. 80 

4. 3106994 

49  41  21. 58 

4. 0470316 

57  26  25.02 

4. 0601435 

69  .31  01.00 

4.3863488 

85  00  47. 83 

4.2111664 

Secondary  Positions. 

The  following  positions  were  computed  from  two  or  more  unclosed 
triangles  from  primary  stations: 

Geographic  positions  in  Arizona. 


Position. 


QILA   COUNTY. 


Globe  Butte 

Central  point  of  Pinal  Mountain 

Sierra  Ancha  Head,  a  rounded  butte 

Apache  Peak,  western  and  highest  peak 

PINAL  COUNTY. 

Hattons  Peak,  summit  of  mountain 

South  Butte 

North  Butte 

Mineral  Mountain 

WeavePB  Needle 

Cupola  of  courthouse,  Florence 

Postern  Butte 

Superstition,  west  peak 

Flag  pole  on  agent's  quarters,  Sacaton  Agency. 

MABICOPA   COUNTY. 

Arizona  dam,  butte 

McDow^ell  Mountain 

Gila  Butte 

Tempe  Butte 

Phoenix  water  tower 

Phoenix,  pole  on  top  of  cupola  of  courthouse  . . 


Latitude. 


O  /  If 

33  26  59. 30 
33  17  04. 59 
33  48  42. 85 
33  32  21.30 


33  20 
33  04 
33  06 
33  10 
33  25 
33  01 
33  03 
33  26 
33  04 

33  32 
33  38 
33  09 
33  25 
33  27 
33  26 


31.35 
51.68 
17.05 
18.87 
57.41 
57.27 
14.37 
17.47 
42.23 

21.03 
33.  70 
16.16 
45.20 
03.26 
50.35 


Loiiifittido. 


O  '  II 

100  47  01.  31 
110  49  35.78 

110  54  16.19 

111  44  35.25 


110  58 

111  11 
111  11 
111  14 
111  22 
111  23 
111  24 
111  26 
111  43 


47.24 
42.10 
55.60 
14.03 
23.30 
31.90 
34.22 
57.46 
49.72 


111  41  39.56 
111  48  46.  82 
111  51  44.95 

111  55  59. 44 

112  03  44.31 
112  04  35. 12 
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PACIFIC  8ECTIOK  OF  TOPOGRAPHY. 

UTAH. 
Triangulation  Stations. 

Three  stations  located  by  the  three-point  method  for  the  control  of 
the  Bingham,  Utah,  special  map,  from  United  States  Coast  and  Geo- 
detic Survey  stations  Deseret  and  Nebo,  and  United  States  Geological 
Sui-vey  station  Spanish  Fork,  by  Mr.  R.  U.  Goode,  geographer,  with 
an  8-inch  vernier  theodolite. 

FREEMAN,  UTAH   COUNTY. 

On  most  western  of  three  points,  locally  known  as  Mahogany  Moun- 
tain, on  ridge  from  main  crest  between  Freeman  and  Dry  canyons, 
about  2  miles  northwest  from  town  of  Bingham. 

Station  mark:  Rock  cairn. 


[Latitude,  40° 

33'  22.14'^     Longitude,  112''  1(K  08.29''.] 

To  station— 

Ajsimuth. 

Back  azimuth. 

Log.disUnce. 

Deseret 

O            '              It 

74  28  50.  74 
337  27  17. 71 

o       '         a 

254  10  59.38 
157  42  50. 83 

Mden. 
4.6056066 
4.9529049 

Nebo 

BINGHAM,  UTAH  COUNTY. 

On  point  on  smnmit  of  Oquirrh  Mountains,  south  of  and  about  one- 
fourth  mile  from  wagon  road  which  crosses  main  divide  from  Bing- 
ham Canyon  by  way  of  United  States  mine  to  Middle  Fork.  The 
station  is  on  the  eastern  one  of  two  summits. 

Station  mark:  Rock  cairn. 


[T  Atitude,  40° 

29^  55.05^.     Longitude,  1 12«»  lO'  35.4y'. ] 

To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Deeeret 

O          '               It 

83  25  19.97 
335  22  46. 17 

O          »              It 

263  07  46. 87 
155  38  36. 25 

Meters. 
4. 5851959 
4. 9249196 

Nebo 

MARKHAM,  UTAH  COUNTY  (not  OCCUpicd). 

On  a  high  point  locally  known  as  Clipper  Mountain,  about  1  mile 
north  from  Bingham  triangulation  station,  north  of  the  wagon  road 
which  crosses  main  divide  from  Bingham  Canyon  by  way  of  United 
States  mine  to  Middle  Fork. 

Station  mark:  A  small  tree  guyed  by  wire. 


TRIANGULATION :    WASHINGTON. 
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[Latitude,  40*»  30^  43.90^.     Longitude,  112*'  11'  17.65''.] 


To  Btatlon— 


Bingham 
Freeman 


Log.  distance. 

Mtttn, 
3. 2558415 
3.  7114306 


EASTERN  WASHINGTON. 
Triangulation  Stations. 

The  following  positions  are  based  on  Carlton  and  Tompkinson  sta- 
tions of  the  Spokane  base  expansion,  and  were  determined  during  the 
field  season  of  1899  by  Mr.  C.  F.  Urquhart,  topographer.  They  lie 
partly  within  and  partly  without  the  Colville  Indian  Reservation, 
in  the  northeastern  part  of  the  State. 

CALISPELL,  STEVENS  COUNTY. 

On  the  highest  peak  of  the  Calispell  Range,  and  nearly  15  miles 
northeast  of  Chewelah,  and  about  10  miles  northwest  of  Calispell  Lake. 
It  can  be  reached  from  Calispell  Lake  via  Sheepmens  trail,  and  from 
Chewelah  via  road  up  Chewelah  Creek  to  its  source,  then  over 
mountains. 

Station  mark:  A  rock  cairn  8  feet  at  the  base  and  8  feet  high. 

[Latitude,  48*»  26^  11.57^^     Longitude,  li7*»  30^  13.96^^] 


To  SUtiOD— 

Azimuth. 

Back  aiimuth. 

Log.  distance. 

Scoop  .................. 

13  17  09.23 
16  56  58. 23 
52  01  22.  79 
58  42  55. 13 
89  32  00. 95 
98  18  32. 02 
131  26  07. 58 
,  333  09  40. 67 

Of// 

193  09  22. 66 
196  54  51.04 
231  39  32. 26 
237  57  51. 53 
268  47  13. 48 
277  53  13. 53 
311  15  06. 21 
153  27  01. 54 

Meten. 
4. 7522781 
4. 2483135 
4. 6626862 
4. 9439519 
4.8683346 
4. 6242330 
4. 3827290 
4. 8077336 

Chewelah .-.. 

Huckleherry 

Whitestone 

Paint  Rock 

Daisy 

"^  ------------------ 

Old  Dominion 

Carlton, -.*t- 

CHEWELAH,  STEVENS  CX)UNTY. 


About  7  miies  east  of  Chewelah,  a  town  on  the  Spokane  Falls  and 
Northern  Railway.  The  trail  from  Chewelah  to  Calispell  Lake  passes 
about  25  ya^ds  south  from  station,  at  point  where  it  crosses  the  high- 
est part  of  mountains. 

Station  mark:  A  rock  cairn  7  feet  in  diameter  at  the  base  and  8  feet 
high. 
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[Latitude,  48°  17^  02.93^'.     Longitude,  117°  34^  24.45'-'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Scoop 

o      '           n 

11  33  54.68 
69  52  51. 62 
122  12  10. 15 
158  29  56. 47 
196  54  51.04 
319  42  24. 42 
352  01  02.  71 

o        /              It 

191  29  15. 14 
249  34  09.44 
301  50  00. 72 
338  22  03. 28 
16  56  58. 23 
140  02  50. 50 
172  06  12. 34 

Meters. 
4.5896000 
4. 5198157 
4. 6349587 
4.5486211 
4. 2483135 
4. 7233072 
4. 7959928 

Huckleberry 

Daisy 

Old  Dominion 

Calispell 

Carlton 

Tompkinson 

SCOOP,   SPOKANE   COUNTY.' 

On  a  small  mountain  known  locallj^  as  "Old  Scoop."  This  is  the 
most  southern  of  three  rather  prominent  peaks  about  10  miles  south- 
west from  Deer  Park,  a  town  on  the  Spokane  Falls  and  Northern  Rail- 
way. The  road  down  the  Spokane  River  from  Spokane  passes  about 
Si  miles  south  from  station  at  point  about  22  miles  from  Spokane. 
There  is  also  a  road  from  Deer  Park  to  foot  of  hills. 

Station  mark:  A  fir  tree  about  60  feet  high. 

U.S. 
Reference  mark:  An  aluminum  bolt  marked  A  set  in  rock  20.17 

G.  S. 
feet  S.  13^  05'  E.  from  tree. 

[Latitude,  47*»  56^  29.88'*'.     Longitude,  117«  40'  39.93^^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Whitestone 

o      /         n 

98  27  02.  70 
131  40  19. 53 
138  49  20. 00 
191  29  15. 14 
193  09  22. 66 
223  12  19. 18 
272  59  53. 37 
325  16  00. 80 

o      /         n 

277  49  54. 64 

311  03  28.90 

318  35  20. 14 

11  33  54. 68 

13  17  09.23 

43  57  37. 43 

93  24  54. 88 

145  25  47.90 

Meters. 
4.  7981273 
4.9118713 
4. 5492979 
4.5896000 
4. 7522781 
5. 0368169 
4. 6237816 
4. 4619607 

Paint  Rock 

Huckleberry 

Chewelah 

Calispell 

Chimney 

Carlton 

Tompkinson 

OLD  DOMINION,  STEVENS  COUNTY. 

On  the  highest  point  of  a  very  prominent  mountain  known  locally 
as  the  "Old  Dominion  Mountain."  About  7  miles  east  from  Colville, 
a  town  on  the  Spokane  Falls  and  Northern  Railway.  The  road  from 
Colville  to  the  Old  Dominion  mine  goes  to  the  mountain. 

Station  mark:  A  rook  cairn  7  feet  at  base  and  8  feet  high. 


triangulation:  Washington. 
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[Utitude,  48*'  34'  47.82^.     Longitude,  117**  44'  56.92^.] 


To  sUtioo— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

« 

HucklebeiTv 

22  06  50.06 

42  35  45. 56 

67  02  15. 66 

73  16  26. 74 

90  28  20.92 

111  86  46. 30 

311  15  06. 21 

338  22  03.28 

0          f             tf 

201  55  58. 12 
222  01  38.  20 
246  47  57. 14 
252  41  37. 62 
269  55  17.03 
291  04  03. 53 
131  26  07. 58 
158  29  56. 47 

Meters. 
4.  6799201 
4.9240124 
4. 4073656 
4.  7646207 
4.  7341984 
4.  7589722 
4. 3827290 
4.5486211 

Whiteetone  

Daisy 

M.   tmmKJj      .................. 

Paint  Rock 

Summit 

St.  Peter 

Calispell 

Chewelah 

HUCKLEBERRY,  STEVENS  COCNTIT. 

About  5  miles  southwest  from  Suter's  ranch,  on  the  highest  peak  of 
the  Huckleberry  Mountains. 
Station  mark:  A  rock  cairn  7  feet  at  the  base  and  8  feet  high. 

[Latitude,  48°  lO'  51.59^^     Longitude,  117*»  59^  28.98^'.] 


To  8tatioa>- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Whitestone 

65  35  13.40 
126  01  14. 34 
140  51  36. 99 

o        f          a 

245  12  01.54 

305  38  22. 65 

320  29  31.14 

350  39  15.26 

22  06  50.06 

52  01  22.  79 

69  52  51. 62 

U4  15  25. 06 

138  49  20.00 

Meiers. 
4. 6289239 
4. 6692623 
4. 7603296 
4. 5416481 
4. 6799201 
4. 6626862 
4. 5198157 
4.8537564 
4. 5492979 

Paint  Rock 

Summit 

Daisy 

Old  Dominion 

170  42  39. 67 
201  55  58. 12 
231  39  32. 26 
249  34  09. 44 
293  36  20. 98 
3J8  35  20.14 

Calispell 

Ohewelah 

Carlton 

Scoop 

DAISY,  STEVENS  COUNTY. 

On  the  range  of  mountains  between   the  Columbia  and  Colville 

rivers.     The  ''Old  Daisy"  trail  between  Colville  and  Daisy  post-office 

crosses  ridge  about  4  miles  south  from  station. 

U.  S. 
Station  mark:  A  stone  marked    +    under  center  of  a  rock  monu- 

G.  S. 
ment  8  feet  in  height. 
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[Latitude,  48''  29'  23.56''.     Longitude,  118*'  04'  02.60".] 


To  station— 

Azimuth. 

Back  azimuth. 

Lo^.  distance. 

Whitestone 

o        t          n 

32  28  37. 61 
77  50  53. 68 
108  30  00. 55 
135  56  58. 03 
246  47  57. 14 
277  53  13. 53 
301  50  00. 72 
350  39  15. 26 

o       /          u 

112  08  46. 53 
257  31  23. 49 
288  11  16.57 
315  38  36. 40 
67  02  15. 66 
98  18  32. 02 
122  12  10. 15 
170  42  39. 67 

MeUn. 
4.  7896032 
4. 5169067 
4. 5107761 
4.6346233 
4.4073656 
4. 6242330 
4. 6349587 
4. 5416481 

Paint  Rock 

Summit 

St  Peter 

Old  Dominion 

Calispell 

Chewelah 

Huckleberry 

ST.    PETER,    FERRY  CX)tJNTY. 

On  the  east  end  of  the  high  timbered  mountain  near  the  head  of  St. 

Peters  Creek.     All  timber  cut  so  as  to  leave  an  unobstructed  view  in 

every  direction  except  northwest. 

U.S. 
Station  mark:  An  aluminum  bolt  marked  A  set  in  rock,  with  a 

G.  S. 

rock  cairn  7  feet  at  the  base  and  8  feet  high  erected  over  it. 

[Latitude,  48*»  46'  04.14".     Longitude,  118*»  28'  30.60".] 


To  station— 

Azimuth. 

Back  aicimuth. 

Log.  distance. 

Summit 

o        /          n 

1  48  35.  72 

71  31  35.60 

92  32  36. 83 

104  09  54. 01 

291  04  03. 53 

315  38  36. 40 

181  48  11.  75 
251  10  47. 47 
272  03  21.31 
283  53  41. 53 
111  36  46. 30 
135  56  58.03 

Jfeter<. 
4. 3162925 
4. 5542887 
4.6784456 
4.4344046 
4. 7589722 
4. 6346233 

Fir 

Bonaparte 

Teroda 

Old  Dominion 

Daisy 

SUMMIT,    FERRY    COUNTY. 

About  14  miles  a  little  south  of  east  from  Republic,  about  2^-  miles 
south  from  Kettle  Falls  and  Republic  trail,  at  point  where  trail  crosses 
the  mountains,  locally  known  as  "The  Summit."  It  is  on  the  second 
peak  south  from  trail. 

Station  mark:  A  rock  cairn  7  feet  at  the  base  and  8  feet  high. 


triangulation:  Washington. 
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[Latitude,  48*»  34'  53.^5^     Ixingitude,  118°  29^  02.52^] 

Azimuth.  Back  azimuth.     !    Log>  distance. 


To  station— 


// 


// 


Paint  Rock 4  20  14.77 

MoHCH 61  34  19.69 

Fir 105  39  47.38 

Republic 109  22  23.49 

Bonaparte 115  53  48.92 

St.  Peter 181  48  11.75 

Old  Dominion 269  55  17. 03 

Daisy ! 288  11  16.57 

Huckleberry 320  29  31. 14 


184  19  27.  20 
241  08  20. 14 
285  19  24.98 
289  12  14.07 
295  24  59.  86 
1  48  35.  72 
90  28  20. 92 
108  30  00.  55 
140  51  :W.  99 


Meters, 

4.'2371381 
4.  r>879590 
4. 5393192 
4. 2462720 
4. 7179974 
4.3162925 
4.  7;U1984 
4. 5107761 
4.  7603296 


PAINT   ROCK,  FERRY  (^OUNT\'. 

On  a  prominent  rooky  peak  near  the  head  of  Hall  Creek,  a}>out  14 

niiles  south  from  point  where  Kettle  Falls  and  Republic  trail  crosses 

'^The  Summit." 

U.  S. 
Station  mark:  An  aluminum  bolt  marked    A    set  in  solid  rock,  with 

G.  S. 

a  rock  cairn  8  feet  at  the  base  and  8  feet  high  erected  over  it. 

[Latitude,  48°  25'  36,54''^     Ix^UKitude,  118°  30'  06.02'.] 


To  Ktation— 

Whitentone 

A'lOiTeH  »••••••••• 

Fir 

Bonaparte 

Summit 

Old  Dominion  . . 

Daisv 

Califiipell 

Huckleberrv 

Scoop 


Azimuth. 

Back  azimuth. 

I»K.  diittHiU'f 

o        f          n 

O             f               If 

Meterg. 

0  52  03. 14 

180  51  38. 59 

4. 6537670 

81  46  57.  74 

261  21  47.56 

4.6231881 

129  39  19.97 

:i09  19  46. 64 

4. 6191842 

131  12  36.57 

310  44  37. 21 

4.  7835003 

184  19  27.  20 

4  20  14.  77 

4. 2371381 

252  41  37.  62 

73  15  26.  74 

4.  7646207 

257  31  23.49 

77  50  53. 68 

4. 51690(57 

268  47  13.48 

89  32  00. 95  • 

4.  8683346 

3a5  38  22. 65 

126  01  14.34    ' 

4. 6692623 

311  03  28.90 

131  40  19.53 

4. 9118713 

WIMTESTONE,  FERRY  COUNTY. 


Ei^ht  miles  east  of  Keller  post-office,  on  a  very  prominent  moun- 
tain known  locally  as  Whitestone  Mountain.  Trail  from  Keller  to  the 
meadow  on  Ninemile  Creek  goes  to  foot  of  mountain,  which  can  be 
easily  ascended  from  the  west  side. 


21   GEOL,  VT  1 
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U.  S. 

Station  mark:  An  aluminum  bolt  marked   A   set  in  solid  rock,  with 

G.  S. 
a  rock  cairn  6  feet  at  the  base  and  6  feet  high  erected  over  it. 

•     [Latitude,  48°  01^  17.94''^     Longitude,  118*^  30^  38.95^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Moses 

o      /          n 

133  40  50. 25 
180  51  38. 59 
212  08  46. 53 
222  01  38. 20 
237  57  51.53 
245  12  01.54 
279  49  54. 64 

313  16  09. 36 
0  52  03. 14 
32  28  37. 61 
42  35  45. 56 
58  42  55. 13 
65  '35  13. 40 
98  27  02.  70 

Meiers. 
4. 7523117 
4. 6537670 
4. 7896032 
4. 9240124 
4. 9439519 
4. 6289239 
4. 7981273 

Paint  Rock 

Daisy 

Old  Dominion 

Calisnell .. ". 

Huckleberry. 

ScooD - 

REPUBLIC,  FERRY  COUNTY. 

On  a  bald  hill  li  miles  southeast  from  town  of  Republic.     To  reach 

station  go  east  on  Little  Falls  and  Republic  road  about  li  miles;  thence 

south  and  west  to  top  of  hill. 

U.S. 
Station  mark:  An  aluminum  bolt  marked  A  set  in  solid  rock  on  the 

G.S. 

highest  point  of  hill.     A  rock  cairn  4  feet  at  base  and  6i  feet  high 

erected  over  bolt. 

Preliminary  location: 

[Latitude,  48°  38^  02. 4^     Longitude,  118°  42^  34.9^^] 


To  station — 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Fir 

0        t         n 

101  39  31. 00 
229  09  01. 00 
289  12  14.00 

0        t          n 

281  29  18.00 

49  19  35. 00 

109  22  23. 00 

4. 232084 
4. 357779 
4, 246272 

St.  Peter 

Summit 

TERODA,  FERRY  COUNTY. 

About  3  miles  northeast  from  Bodie,  Okanogan  County,  a  small 

town  and  post-office  on  Teroda  Creek.     Trail  running  northeast  from 

Bodie  to  a  mining  camp  passes  very  near  the  station,  which  is  on  the 

east  end  of  the  highest  mountain  in  the  vicinity. 

U.S. 
Station  mark:  An  aluminum  bolt  marked     A    set  in  sold  rock  with 

G.S. 

a  rock  cairn  7  feet  at  the  base  and  7  feet  high  erected  over  it. 


TRIANOULATION I    WASHINGTON. 
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[Latitude,  48«  49^  37.53^     Longitude,  118°  50'  03.13^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Jjog.  distance. 

1              O        /              It 

o          r           It 

Metcrt, 

Fir 

...        22  40  34.18 

202  35  57. 19 

4. 2912672 

Bonaparte 

...       77  4142.29 

257  28  38. 59 

4.3376644 

St.  Peter 

...      283  53  41.53 

104  09  54. 01 

4.4344046 

FIB,   FERRY  COUNTT. 

On  the  rocky  summit  of  a  rather  prominent  mountain  about  11  miles 
west  from  Republic.  The  Republic  and  Okanogan  road  passes  about 
2  miles  north  of  station  at  point  11  miles  distant. 

Station  mark:  A  fir  tree  15  feet  high,  50  yards  south  from  highest 

point  oh  mountain. 

U.    S. 
Reference  mark:  An  aluminum  bolt  marked     A     set  in  solid  rock 

G.    S. 

19.33  feet  distant,  N.  37^  40'  W.  (true)  from  tree. 

[Latitude,  48*  39^  53.24'^     Longitude,  118*  56'  11.56^'.] 


To  station- 

1 
Azimuth.          '      Back  azimuth. 

1 

Log.  distance. 

Moses .... 

0        '          n 

15  59  18. 90 
134  15  27. 53 
202  35  57. 19 
251  10  47. 47 
281  29  17. 84 
285  19  24. 98 
309  19  46.64 

o        /          n 

195  53  38.  76 
314  07  01.  70 
22  40  34. 18 
71  31  35.60 
101  39  30. 90 
105  39  47. 38 
129  39  19. 97 

Meters. 
4. 5304707 
4. 2829262 
4. 2912672 
4.5542887 
4. 2320836 
4. 5393192 
4. 6191842 

Bonaparte 

Teroda 

St.  Peter 

Republic 

Summit ..' 

Pftillf  "Rnolr 

MOSES,  OKANOGAN   COUNTY. 

On  a  high  timbered  mountain,  12  or  15  miles  northwest  from  Indian 
agency  on  Nespilem  River,  locally  known  as  Moses  Mountain.  Trail 
up  the  Nespilem  River  passes  about  4  miles  east  from  station.  The 
mountain  is  covered  with  dead  timber. 

Station  mark:  A  pine  tree  about  20  feet  high. 

U.    S. 
Reference  mark:  An  aluminum  bolt  marked     A     set  in  a  large 

G.    S. 

* 

rock  28.5  feet  distant  N.  22^  20'  E.  (true)  from  tree. 
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(Latitude,  48°  22^  17.30'^     Longitude,  119°  03'  45.56^^) 


To  station— 

Azimuth. 

o        /            n 

174  26  46.  28 
195  53  38.  76 
241  08  20. 14 
261  21  47.56 
313  16  09. 35 

Back  azimuth. 

Ix^.  distance. 

Bonaparte 

o          /             // 

354  24  02. 01 
15  59  18.90 
61  34  19.69 
81  46  57.  74 

133  40  50. 25 

Mdjcrs. 
4.  6647018 
4. 5304707 
4. 6879590 
4. 6231881 
4.  7523117 

Fir 

A a>. ............ ........ 

Summit 

Paint  Rock 

Whitestone 

BONAPARTE,  OKANOGAN    COUNTY. 

About  7  miles  noith  from  point  where  Republic  and  Okanogan  road 
crosses  Bonaparte  Creek  on  a  large  mountain  well  known  as  Bonaparte 
Peak.     A  trail  goes  up  Bonaparte  Creek  to  foot  of  peak. 
Station  mark:  A  lone  tree. 

U.S. 
Reference  mark:  An  aluminum  bolt  marked    A    set  in  solid  rock 

G.  S. 
14.08  feet  distant  N.  26^  18'  W.  (true)  from  tree. 

[Latitude,  48°  47'  06.10^'.     Longitude,  119°  07'  24.62".] 


To  station— 

Azimuth. 

Teroda 

St.  Peter 

o        /          n 

2hl  28  38. 59 
272  03  21.  31 

Summit 

295  24  59. 86 

Paint  Rock 

310  44  37.  21 

Fir 

314  07  01.  70 

* 
Moses 

354  24  02. 01 

Back  azimuth. 


77  41  42.  29 
92  32  36. 83 
115  53  48. 92 
131  12  36.57 
134  15  27.53 
174  26  46.  28 


Log.  distance. 


MeUn. 
4. 3376644 
4. 6784456 
4.  7179974 
4.7835003 
4. 2829262 
4. 6647018 


CENTRAL  WASHINGTON. 


Tiiangulation  Stations. 

During  May  and  June,  1899,  Mr.  A.  H.  Sj^lvester,  topographer, 
extended  the  triangulation  southward  from  Manastash,  Ellensburg 
Normal  School,  and  Mount  Aix  stations,  occupying  in  all  12  new 
stations. 

In  July,  August,  and  September,  triangulation  of  the  previous  year 
was  extended  to  the  northeast  of  Lake  Chelan;  6  new  stations  and  5 
stations  of  previous  work  were  occupied. 
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MOUNT   TIFFANY,    OKANOGAN   COUNTY. 

On  a  round,  double,  bare-topped  mountain  in  the  main  range  between 
the  Okanogan  and  Methow  rivers,  at  the  head  of  Boulder  Creek,  which 
is  the  first  tributary  of  any  size  of  the  Chewach  River  above  Winthrop. 
The  station  is  on  the  higher  and  more  southerly"  summit. 

Station  mark:  A  drill  hole  6  inches  deep  in  solid  rock  at  highest 
point,  over  which  was  built  a  rock  cairn  8  feet  high. 

[Latitude,  48°  40^  04.97'-'.     Lonpitude,  119''  55'  47.37''.] 


To  station— 


.\zimuth. 


Lookout 25  :«  02.46 

Star 38  24  40.75 

Ganiner 66  25  51.38 


Back  azimuth. 


205  21  34.27 
218  02  23. 92 
246  00  50.  42 


Ijog.  distance. 


Meters. 
4.  6425013 

4.  7730920 

4. 6514757 


CHELAN,  OKANOOAN   COUNTY. 

On  the  highest  butte  south  of  Lake  Chelan,  on  north  side  of  Colum- 
bia River,  about  2  miles  wast  of  Chelan  River.  A  good  trail  from 
the  post-oiBce  at  Lakeside  leads  almost  to  summit. 

Station  mark:  A  copper  bolt  in  solid  rock. 

[Latitude,  47°  48'  18.96."    Longitude,  120°  01'  54.86."] 


To  station— 


.\zimuth. 


Back  azimuth. 


// 


n 


I     Stuart 60  50  48.86 

Stormv 113  09  53.71 

Pyramid 127  27  18.57 

North  Navarre 148  58  35. 20 

C'ooper  Mountain 170  36  32. 45 

Baldv 106  03  07.68 


240  12  19.28 
292  55  45. 05 
307  03  32. 08 
328  46  34. 49 
350  34  18. 09 
285  50  00. 62 


Log.  distance. 


Meters. 
4. 8747277 
4. 412()532 
4. 6998075 
4. 6250057 
4.  3617212 
4.  3610958 


COOPER  MOUNTAIN,    OKANOCJAN   COUNTY. 

On  a  large  pymmidal  rock,  on  a  timbered  mountain,  about  5  miles 
northeast  of  the  shore  of  Lake  Chelan. 

[latitude,  48°  00'  33.61".     Ix^ngitude,  120°  04'  55.93".] 


To  station — 


Azimuth. 


20  29  53.  08 


Indian , 

Storniv •!/  o/  Krz.-^i 

Chelan ;i50  :U  18.09 


57  57  02.  2: 


L 


Back  azimuth. 


Log.  distance. 


200  26  :^.  71  I 
237  45  06. 71  ' 
170  36  32.  45 


Metr.rm. 
4.  2088432 
4. 3731776 
4.3617212 
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LOOKOUT,  OKANOGAN   COUNTY. 

On  summit  of  Lookout  Mountain,  which  lies  on  west  side  of  Methow 
River,  between  Twisp  and  Lydle  creeks,  about  10  miles  by  trail  from 
Twisp  post-oflSce. 

Station  mark:  An  aluminum  bolt  marked  "U.S.G.S."  set  in  solid 
rock,  over  which  is  a  small  rock  cairn. 

[Latitude,  48*'  18^  41.60^-'.     Longitude,  120^  11^  06.38'^] 


To  gtatlon— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

North  Navarre 

o          /             // 

27  05  50.  21 

68  51  05. 66 

134  12  40. 49 

205  21  34.  27 

o        t          n 

206  59  37. 68 

248  40  18. 49 

313  59  10. 98 

25  33  02. 46 

Meters. 
4.3556044 
4. 2828245 
4. 4913150 
4. 6425013 

:    Star 

Gardner 

Mount  Tiffany 

HEMBREE,  YAKIMA  COUNTY. 

On  a  prominent  summit  of  Toppenish  Ridge,  3  miles  east  of  where 
the  road  from  The  Dalles  and  Goldendale  to  Yakima  crosses  the  same. 
Summit  is  covered  with  drifting  white  sand. 

Station  mark:  A  copper  bolt  marked  "U.S.G.S."  set  in  a  drill  hole 
in  a  small  bowlder  which  is  set  in  the  ground,  over  which  is  a  rock 
cairn  6  feet  high. 

[Latitude,  46°  17^  50.49^-'.     Longitude,  120°  17^  40. 79^^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Lone  Pine 

o           /              // 

30  42  31. 51 

54  09  53. 91 

82  44  30. 63 

124  38  14. 05 

136  52  01. 43 

145  18  49. 56 

o        /          n 

210  31  09. 65 
233  47  13.49 
262  24  42.  62 
344  11  53. 65 
316  39  09.  72 
324  57  15. 15 

Meiers. 
4. 6004702 
4. 6992212 
4. 5501547 
4. 7515642 
4. 5214435 
4. 8225851 

Granite 

Satas 

Cowiche 

Atanum 

Buive 
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NORTH  NAVARRE,  OKANOGAN  COUNTT. 

A  round-topped  peak,  the  highest  at  the  head  of  Falls,  Gold,  and 
Safety  Harbor  creeks. 
Station  mark:  A  rock  monument  6  feet  high. 

[Latitude,  48'  07'  47.68^     Lcmgitude,  120°  19'  25.94''.] 


To  station— 

Azimuth. 

o        »          n 

4  16  50. 43    , 
72  19  24.  70 
127  23  16. 21 
150  13  59. 90 
206  59  37. 68 
328  45  34. 49 

Back  azimuth. 

Log.  distance. 

Stormy 

O             '                It 

184  15  40.  87 
252  08  36. 94 
306  51  21. 30 
330  09  25, 99 
27  05  50. 21 
148  58  35.  20 

Meiert. 
4. 4157205 
4. 2765735 
4. 8212967 
4. 1838507 
4.3556044 
4. 6250057 

Pyramid 

Bofiton 

Star 

Lookout .-*. 

Chelan 

•   BALDY,  OKANOGAN  COUNTY. 

,  A  rockv  butte  at  the  head  of  Fii^st  Creek,  5  miles  west  of  Lake 
Chelan  and  4  miles  southeast  of  Stormy  Mountain. 

[Latitude,  47°  51'  43.22".     Longitude,  120°  19'  36.73".] 

r 


To  station— 


Stormv 
Chelan 


Azimuth. 


o  /  tt 

155  44  25. 03 

285  50  00. 62 


Back  azimuth. 


Log.  distance. 


o       /  n 

335  43  23. 62 

106  03  07. 68 


Metert. 
3. 6217930 
4. 3610958 


STORMY,  OKANOGAN   COUNTY. 


On  the  highest  timbered  peak  on  the  divide  between  the  Antiat  River 
and  Lake  Chelan  and  about  3  miles  north  of  Baldy  Mountain. 
Station  mark:  Copper  bolt  set  in  bowlder. 

[Latitude,  47°  53'  46.77",     I>onj?itude,  120°  20'  59.53".] 


To  station—                            Azimuth. 

1 

Back  azimuth. 

Log.  distance. 

Stuart 

O            t              tt 

41  31  13.45 

95  44  04. 90 

141  31  25.28 

292  55  45. 05 

171  48  10.25 

o          /           // 

221  06  48. 64 
274  59  08. 45 
321  21  48.  25 
113  09  53.  71 
351  44  46. 47 
4  16  50. 43 

Meters. 
4. 7964051 
4. 8793095 
4. 4122297 
4. 4126532 
4. 5980310 
4. 4157205 

Columbia 

Pyramid 

Chelan 

Star 

North  Navarre 

184  15  40.  87 
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STAR,    OKANOGAN   COUNTY. 

A  pointed  rocky  peak  lying  on  the  main  divide  between  Lake  Chelan 
and  the  Methow  River,  about  east  of  the  mouth  of  Railroad  Creek  on 
Lake  Chelan. 

Station  mark:  An  aluminum  bolt  marked  "U.S.G.S."  set  in  solid 
rock,  over  which  is  a  rock  cairn  5  feet  high. 

[Latitude,  48°  14^  56. 67''^     Longitude,  120°  25'  33.43'^] 


To  stiition— 

Pyramid 

Boston 

Gardner 

Mount  Tiffany . . 

Ix)okout 

North  Navarre . . 
Stormy 


Azimuth. 


n 


28  41  45. 94 
120  49  53. 68 
171  11  25.40 
218  02  23. 92 
248  40  18.49 
330  09  25. 99 
351  44  46.47 


Back  azimuth. 


// 


208  35  31. 38 
300  22  31.69 
351  08  44.  43 
38  24  40.  75 
68  51  a5.  66 
150  13  59.90 
171  48  10.25 


Log.  distance. 


Mfierft. 
4.  3358859 
4.  7204074 
4. 4603010 
4.  7730920 
4.  2828245 
4. 1838507 
4. 5980310 


LONE.  GRAVE,  YAKIMA   COUNTY. 

On  the  middle  one  of  three  small  elevations,  on  a  bare  ridge  called 
Toppenish  Ridge,  which  extends  east  from  the  main  range  of  the  Cas- 
cades to  the  Yakima  River,  just  south  of  the  Toppenish  Valley  and 
Creek.  Satas,  Lone  Grave,  and  Hombree  stations  (named  in  order 
from  the  west)  are  all  located  on  this  ridge. 

Station  mark:  A  copper  bolt  marked  ''U.S.G.S."  set  in  drill  hole 
in  solid  rock,  over  which  is  a  rock  cairn  9  feet  high  and  6  feet  in 
diameter.  ^ 

[Latitude,  46°  17'  27.95'^     Longitude,  120°  26'  32.82''.] 


To  station— 


Satas 

Cowiche. 
Atanum  . 
Hembree 


Azimuth. 


w 


80  49  46 
132  57  52 
155  27  33 
266  27  15 


Back  azimuth. 

Log.  distance. 

o        »        n 

Meters. 

260  36  22 

4. 38242 

312  37  57 

4.68104 

335  21  07 

4. 43749 

86  33  40 

4.  a5729 

CHUMSTICK,    OKANOOAN   COUNTY. 

A  round  bare  knob,  the  highest  point  of  the  ridge  lying  between 
the  Chumstick  and  Entiat  vallevs.  It  is  immediatelv  at  the  head  of 
Eagle  Creek,  a  tributary  of  the  Chumstick,  and  is  about  2  miles  south 
of  point  where  the  horse  trail  from  Leavenworth  to  the  Entiat  crosses 
the  ridge. 
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Station  mark:  An  aluminum  l)olt  marked  ''U.S.G.S/' set  in  drill 
holo  in  small  bowlder  at  foot  of  a  living  pine  tree. 

[Latitude,  47°  38'  56.02^^.     Lfnigitiide,  120°  26'  56.30^'.] 


To  station— 

Azimuth. 

o         t           n 

...      131  21  06.75 
...      169  40  46.51 

Back  azimuth. 

1    LojT.  distance. 

MetcTB. 
4.57131     ' 
4. 68581 
4.45480 

4.  55:wo 

1 

Dirtyfaoe 

pyramid 

311  04  30.24 

349  35  35. 17 

15  08  40.  77 

61  05  54. 52 

Storniv 

. . .      195  04  16. 62 

Chelan 

...      240  47  23. 56 

GARDNER,    0KAN(X;AN   COCINTY. 

On  the  higher  and  more  northerly  of  two  peaks  on  a  high  mountain 
lying  on  the  west  side  of  the  Methow  River,  between  the  headwaters 
of  Early,  Winters,  and  Wolf  creeks,  there  is  a  sharp  rocky  peak  about 
a  mile  to  the  north,  a  little  higher  than  the  station. 

Station  mark:  Aluminum  bolt  marked  *'U.S.G.S."  set  in  solid 
rot*k  on  highest  point,  and  haAnng  built  over  it  a  rock  cairn  7  feet  high, 

[Latitude,  48°  30'  19.94".     Ixmjfitude,  120°  29'  08.76".] 


To  station — 


Azimuth. 


Pyramid- 7  08  00. 14 

:»Iount  Tiffan  V . . .  • 246  00  50. 42 

Lookout 313  59  10.98 

Star :iil  08  44.43 


Back  azimuth. 


ff 


187  04  25. 58 
66  25  51.  38  I 
134  12  40.49 
171  11  25.40 


Log.  digtance.    I 

MetfTS.  I 

4. 6803799 
4.a514757 
4. 4913150 
4.  4603010 


YAKIMA,  YAKIMA   COUNTY. 

On  the  Columbia  School  building  at  North  Yakima.  The  school  is 
on  the  west  side  of  the  railroad  and  about  one-fourth  mile  from  the 
station. 

Station  mark:  Center  of  tower. 

[Latitude,  4(i°  36'  02.66".     I/^nKitude,  120°  30'  47.80".] 


To  station— 

Azimuth. 

C             '                ft 

31  57  25.79 
86  37  25.  94 

Buck  azimuth. 

Log.  distance. 

3fe.ters. 
4. 0499121 
4.  4732021 

Atanum 

Cowiche 

0           /             // 

1     211  54  03.56 
2f}(5  20  33.  22 
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AVENAS,  YAKIMA   COUNTT. 


On  the  high,  feast  end  of  Umptanum  Ridge,  overlooking  the  Yakima 
River,  about  12  miles  south  of  EUensburg. 

Station  mark:  A  copper  bolt  marked  "U.S.G.S."  set  in  drill  hole 
in  a  small  bowlder  set  in  the  ground  and  over  which  is  a  rock  cairn  6 
feet  high. 

[Latitude,  46*^  50^  19.34''.     Longitude,  120°  31'  33.65^.] 


■ 

To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Atanum 

7  51  02. 49 

45  29  49. 62 

74  26  52.  79 

105  40  53. 38 

139  11  08.66 

176  33  39. 13 

O            f             // 

187  48  13. 22 
225  13  28. 29 
254  15  19.85 
285  34  57. 91 
319  05  07. 71 
356  33  02. 19 

Meters. 
4.5600570 
4.6047034 
4. 3206371 
4. 0301322 
4. 2040216 
4. 2506572 

Cowiche 

Buree 

Umptanum 

Manastash 

Normal  School 

LONE   PINE,  KLICKITAT   COUNTT. 

On  the  southern  boundary  line  of  the  Yakima  Indian  Reservation 
on  the  highest  point  of  the  dividing  ridge  between  the  head  of  the 
Satas  River  and  the  Goldendale  Valley,  east  of  the  pass  through  which 
runs  the  so-called  lower  road  from  Toppenish  to  Goldendale  and  The 
Dalles.  It  is  a  round,  bare  peak,  steep  on  north  side,  moderately  so 
on  south,  and  about  3,000  feet  above  the  Satas.    • 

Station  mark:  A  copper  bolt  marked  "U.S.G.S."  set  in  a  drill  hole 
in  a  small  bowlder  which  is  set  in  the  ground  at  the  base  of  a  small 
living  pine  tree,  and  covered  with  a  rock  cairn  piled  over  the  mark 
and  around  the  tree. 

[Latitude,  45*'  59^  19.62^^     Longitude,  120°  33'  26.41^] 
I 


To  station- 


Mount  Hood . . 

Granite 

Mount  Adams 
Signal  Peak... 

Sataa 

Atanum 

Hembree 


Azimuth. 

Back  azimuth. 

Log.  distance. 

O               /              ft 

o             /             // 

Mcterg. 

52  40  03. 00 

231  51  16.00 

5.04903 

103  38  36. 48 

283  27  19. 93 

4. 3182710 

108  31  03.  00 

287  50  48. 00 

4.87964 

120  44  33. 12 

300  19  34. 44 

4. 7147861 

153  17  47. 58 

333  09  24. 26 

4. 5222012 

177  29  53. 40 

357  28  26.  78 

4.  7675891 

210  31  09. 65 

30  42  31. 51 

4. 6004702 
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PYRAMID,  OKANOGAN  COUNTY. 

A  high,  bare,  round-topped  mountain  on  west  side  of  Lake  Chelan, 
at  head  of  North  Fork  of  Antiat  River. 

Station  mark:  A  rock  cairn  7  feet  high  and  3  feet  diameter. 

[Latitude,  48**  04'  40.91'^     Longitude,  120«  33^  56.16^^] 


To  sUttion — 


Azimuth. 


tt 


Grade  Creek 286  59  43.63 

CampPoint '    292  15  21.41 

20  35  03. 55 

39  46  18. 30 

63  a5  08. 63 

77  47  14. 30 

307  03  32. 08 

321  21  48. 25 

142  49  31.  28 

187  04  25. 58 

208  35  31. 38 

252  08  36. 94 


Stuart 

Dirtvfaee 

Index 

Columbia 

Chelan 

Stormy , 

Boston 

Gardner 

Star 

North  Navarre. 


Back  aeimutb. 


107 
112 
200 
219 
242 
257 
127 
141 
322 

28 
72 


13  14.04 
28  31. 24 
20  11.  74 
34  50. 24 

26  29.45 
11  51.33 

27  18. 57 
31  26.28 

28  26.  73 
08  00. 14 
41  45.94 
19  24.  70 


Log.  distance. 


Meter*. 
4. 3731759 
4. 37fr4535 
4.8556865 
4. 4784242 
4.8629885 
4. 7826115 
4. 6998075 
4. 4122297 
4. 7601682 
4. 6803799 
4.3358859 
4. 2765735 


ATANXJM,  TAKIMA  COUNTY. 

On  the  highest  point  of  Atanum  Ridge,  a  low,  flat,  bare  ridge 
extending  east  and  west  between  the  Atanum  and  Toppenish  valleys. 
The  station  is  about  8  miles  southwest  of  North  Yakima. 

Station  mark:  A  copper  bolt  marked  ''U.S.G.S."  set  in  a  drill  hole 
in  solid  rock  and  having  erected  over  it  a  rock  cairn  7  feet  high. 

[Latitude,  46^  30^  54.33''''.     Longitude,  120°  35^  26.3r^] 


To  station- 


Azimuth. 


Back  azimuth. 


Satas 

Signal  Peak 
Cowiche... 

Burge 

Umptanum 

Wenas 

Yakima . . . 
Hembree . . 
Lone  Pine . 


23  17 
52  41 
108  03 
153  21 
172  06 
187  48 
211  54 
316  39 
357  28 


27.66 
02.97 
32.20 
46.74 
07.81 
13. 22 
03.66 
09.72 
26.78 


203  10 
232  17 
287  50 
333  13 
352  03 
7  51 
31  57 
136  52 
177  29 


M 

28.93 
24.47 
02.40 
04.85 
02.59 
02.49 
25.79 
01.43 
53.40 


Log.  distance. 


Meters. 
4. 4959478 
4. 7226954 
4. 3975856 
4. 5308826 
4. 5936962 
4. 5600570 
4. 0499121 
4. 5214435 
4.  7675891 
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SAUK,  SKAGIT  COUNTY. 

On  a  mountain  forming  the  western  rim  of  an  extinct  volcano.  It 
has  eight  or  nine  small  tops  of  nearl}^  equal  height.  The  first  occu- 
pied is  the  highest  and  the  third  from  the  north  end.  The  mountain 
lies  just  north  of  the  junction  of  the  Skagit  and  Sauk  rivers.  A.  von 
Pressentin's  store  is  at  the  south  side  of  the  mountain. 

■ 

Station  mark:  A  copper  lx)lt  set  in  drill  hole  in  solid  rock  and  sur- 
mounted by  a  rock  cairn  4  feet  high. 

[Latitude,  48°  31^  17.12^^     Longitude,  121°  35'  54.02'^] 


To  statioif— 


Azimuth. 


n 


15  51  36.  67 
274  39  41.80 


Pilchuck 

Boston 

Whitechuck 338  39  31. 07 

Columbia 344  00  35.22 


Btick  azimuth.      •    Log.  distance. 


n 


195  42  47.  35 

95  04  57. 67 

158  47  15.  73 

164  11  18.19 


Meters. 
4. 7301827 
4. 6200582 
4. 5744328 
4. 8123484 


UMPTANUM,    YAKIMA   COUNTY. 

On  the  highest  point  and  near  the  western  end  of  Umptanum 
Ridge,  which  extends  east  and  west  between  Umptanum  Creek  on  the 
north  and  Wenas  Creek  on  the  south,  about  12  miles  southwest  from 
Ellensburg. 

Station  mark:  A  copper  bolt  marked  "U.S.G.S."  set  in  a  drill 
hole  in  a  small  bowlder,  which  is  set  even  with  the  surface  of  the 
ground  and  covered  with  a  small  rock  mound. 

[Latitude,  46*^  51^  52.87''''.     Longitude,  120°  39'  40.86''''.] 


To  station— 


Burge 

^lanastash 

Normal  School 
Wenas 


Azimuth. 


49  03  05. 02 
179  03  21.38 
211  46  12.30 
285  34  57  91 


Atanuni i     352  03  02.59 


Back  azimuth. 

Log.  distance. 

o       f           n 

Mcltrs, 

228  57  27.  27 

.    4.1141436 

359  03  16. 14 

3. 9642829 

31  51  31.29 

4.  2435793 

105  40  53.38 

4.0301322 

172  06  07.81 

4. 5936962     , 

1 

SATAS,  YAKIMA   COUNTY. 

On  the  highest  point  of  Toppenish  Ridge,  which  extends  east  and 
west,  south  of  Toppenish  Valley.  It  lies  about  10  miles  southeast  of 
Fort  Simcoe. 

Station  mark:  A  copper  bolt  marked  ''U.S.G.S."  set  in  a  drill 
hole  in  solid  rock,  and  having  built  over  it  a  rock  cairn  7  feet  high. 
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[Latitude,  46°  W  2\M''.     Longitude,  120*»  45'  04.66^^] 


To  Mtation>- 


Azimuth. 


n 


Granite 

Hood 

Signal  Peak 


11  50  23.05 
37  02  39. 00 
83  ,38  44. 45 


Klickitat 106  26  34.00 

Goat  Rocks !    117  15  14.45 


Cowiche. 
Burge  . .  - 
Atanum  . 
Heinbree 


162  36  07.90 
177  08  17.  76 
203  10  28. 93 
262  24  42.  62 


LoneKne i    333  09  24.26 


Back  azimuth. 


191  47 
216  22 
263  22 
285  58 
296  46 
342  29 
357  06 
23  17 
82  44 
153  17 


28.48 
06.00 
06.74 
20.00 
48.68 
;i8.  82 
36.66 
27.66 
30.63 
47.58 


I»g.  distance. 


Mticrg. 
4. 4044148 
5. 08831 
4. 4740222 
4.71766 
4.  752:V) 
4. 5825862 
4. 7722751 
4. 4959478 
4. 5501547 
4.5222012 


BURGE,    YAKIMA   COUNTY. 

On  the  high  ridge  lying  between  Wenas  Creek  on  the  north  and  the 
Naches  River  on  the  south.  The  station  is  on  the  east  end  of  a  rise 
in  the  ridge,  at  the  head  of  the  largest  gulch  running  into  the  Wenas 
from  the  ridge,  and  lies  just  south  of  Milton  Surge's  ranch,  from 
whence  a  lateral  ridge  leads  directly  up  to  it.  ' 

Station  mark:  A  copper  bolt  marked  '*  U.S.G.S."  set  in  a  drill 
hole  in  solid  rock,  and  covered  with  a  small  pile  of  stones. 

[Latitude,  46°  47'  16.58'^     Longitude,  120°  47'  23.99^'.] 


To  station —  Azimuth. 

O  '  ft 

Cowiche 20  31  13.66 

Umptanum 228  57  27.27 

Wenas 254  15  19.85 

Hembree 324  57  15.15 

Atanum 333  13  04.85 

Sataa.... So7  06  36.66 


Btick  azimuth. 


200  26  24.  23 
49  03  05. 02 
74  26  52.  77 
145  18  49.56 
153  21  46.  74 
177  08  17.  76 


Log.  distance. 


MfUr*. 
4. 3831086 
4. 11414:^ 
4. 3206371 
4.  8225a51 
4. 5308826 
4. 7722751 


GRANITE,  YAKIMA   COUNTY. 

On  the  top  of  a  granite  butte  standing  about  75  feet  above  the  level 
of  the  country  immediately  around  it — a  granite  island  in  a  sea  of  lava. 
It  is  lociited  on  the  divide  between  the  heads  of  the  Satas  River  and 
Logy  Creek.  It  lies  about  2  miles  east  of  the  main  divide  between  the 
Satas  Basin  and  the  Klickitat  Vallev.  The  old  militarv  road  from  The 
Dalles  to  Fort  Siraooe,  which  is  still  passable  for  light  vehicles,  runs 
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along  the  west  slope  of  the  main  divide  above  spoken  of,  about  5  miles 
west  of  the  station.  From  it  saddle  horses  can  be  ridden  to  the  foot  of 
the  butte. 

Station  mark:  An  aluminum  bolt  set  in  a  drill  hole  on  highest  point 
and  stamped  ' '  U.  S.  G.  S. "  . 

[Latitude,  46°  OV  57.54'-'.     Longitude,  120°  49'  06.76^'.] 


1 
To  station—                             Azimuth. 

1 

Back  azimuth.      '    Log.  distance. 

SisQal  Peak 

o        f          n 

131  23  27.32 
174  09  06. 65 

o           /             // 

311  09  46.02 

354  05  33.32 

11  50  23. 05 

Jleterf. 
4. 5124785 
4.  7899153 
4.4044148 

Cowiche 

Satas 

191  47  28.48 
233  47  13. 49 
283  27  19.93 

Hembree 

54  09  53.91           4.6992212 
103  38  36. 48    '      4. 3182710 

Lone  Pine 

DIBTYFACE,  OKANOGAN  COUNTY. 

On  a  five-pointed  mountain  at  the  northeast  end  of  Wenache  Lake, 
around  the  foot  of  which  a  wagon  road  from  Leavenworth  winds. 
From  road  to  the  summit  is  a  foot  climb  of  6,000  feet,  ver)'  steep  and 
rocky.,  The  point  occupied  is  the  most  northerly  and  highest  peak  on 
the  mountain. 

Station  mark:  Copper  bolt  in  grt^nite,  above  which  a  rock  cairn  7 
feet  high  was  erected. 

[Latitude,  47°  52'  11.08^     Longitude,  120°  49'  22.41''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Stuart  

o          /             // 

7  31  52.07 

77  37  11. 21 

105  15  14.25 

219  34  50. 24 

O           /               ff 

187  28  26. 51 

257  10  02.  28 

283  51  22. 16 

39  46  18. 30 

Meters. 
4. 6476157 
4. 6707051 
4. 6159886 
4. 4784242 

Index  

Columbia 

Pyramid 

COWICHE,   YAKIMA  COUNTY. 


On  the  highest  point  of  a  round  flat-topped  mountain  lying  between 
Cowiche  Creek  and  the  North  Fork  of  Atanum  Creek.  It  is  about  4 
miles  northwest  of  Tampico  post-oflSce.  The  mountain  is  bare  except 
for  pine  timber  on  northeast  slope. 

Station  mark:  A  copper  bolt  marked  '"U.S.G.S.,"  set  in  a  drill 
hole  in  solid  rock  and  having  built  over  it  a  rock  cairn  6  feet  high. 


TRI angulation:    WASHINGTON. 
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[Latitude,  46*»  35'  03.60^.     Longitude,  120«  54'  01.79.] 


To  station— 

Asimuth. 

Back  azimuth. 

Log.  distance. 

BuTge 

AVenas 

200  26  24. 23 
225  13  28. 29 

286  20  33.22 

287  50  02. 40 
304  11  53. 65 

342  29  38.  82 

1 

o        '          n 

20  31  13. 66 

45  29  49. 62 

86  37  25.94 

108  03  32. 20 

124  38  14. 15 

162  36  07.90 

Metert, 
4.3831086 
4. 6047034 
4. 4732021 
4. 3975856 
4. 7515642 
4. 5825862 

1 

Yakima  ................ 

Atanum 

Hembree 

Satas 

BOSTON,  ON  BOUNDARY  BKTWEEN  SKAGIT  AND  OKANOGAN  COUNTIES. 

A  shai*p  rock}'  point  about  4  miles  north  of  Cascade  Pass.  A  red 
sugar-loaf  peak,  a  little  'higher,  but  inaccessible,  lies  about  one-half 
mile  to  north  on  the  same  ridge.  The  Boston  mine  is  at  the  foot  of 
the  peak  on  the  southeast.  Four  glaciers  on  the  four  sides  of  the 
peak  reach  nearly  to  the  summit. 

Station  mark:  A  copper  bolt  set  in  drill  hole  in  solid  rock. 

[Latitude,  48°  29^  22.48^.     Longitude,  121°  02'  10.23^.] 


To  station— 

Asimuth. 

Back  azimuth. 

Log.  distance.    | 

Sauk 

Star 

North  Navarre. 

O            f            If 

95  04  57. 67 
300  22  31. 69 
306  51  21.30 
322  28  26.  73 
335  31  51.69 

• 

o       *          n 

274  39  41.  80 
120  49  53.68 
127  23  16. 21 
142  49  31.28 
155  39  34.98 

MHer$, 
4. 6200582 
4.  7204074 
4. 8212967 
4. 7601682 
4. 4897000 

Pyramid 

• 

Skookum 

SIGNAL  PEAK,  YAKIMA  COUNTY. 

Located  in  T.  9  N. ,  R.  14  E.  The  corner  stake  of  sees.  29,  30,  31, 
and  32  lies  nearly  on  its  summit.  The  station  is  directly  across  the 
Klickitat  River  and  17  miles  from  Mount  Adams.  It  is  on  the  most 
prominent  point  on  the  divide  between  Toppenish  Creek  and  the 
Klickitat  River,  and  is  an  isolated  point,  but  quite  flat  on  top,  having 
on  it  a  few  scattering  trees.  The  corner  stake  of  sees.  29,  30,  31,  and 
32,  T.  9  N.,  R.  14  E.,  is  near  the  station. 

Station  mark:  A  copper  bolt  marked  "U.S.G.S.,"  set  in  a  drill 
hole  in  solid  rock,  and  having  built  over  it  a  rock  cairn  8  feet  high. 
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[Latitude,  46**  13'  32.89^'.     Longitude,  121°  08'  ()ti.05''.] 


To  station^ 

Azimuth. 

Back  azimuth. 

Log.  dirtanec. 

Mount  Hood 

o      /         n 

24  47  54.00 
84  29  29. 00 
131  10  32. 00 
144  26  16.00 
232  17  24.47 
.263  22  06.  74 
300  19  34.  44 
311  09  46.02 

O            /              // 

204  23  52. 00 
2(>4  14  10.00 
310  58  57. 00 
324  14  31.00 
52  41  02.  97 
83  38  44. 45 
120  44  33. 12 
131  23  27.  32 

Meter*. 
5.01852 
4.43801 
4. 43615 
4.55331 
4.  7226954 

Mount  Adams .  - 

Klickitat 

Goat  Rocks - 

Atanuni 

Satas 

4. 4740222     1 

Lone  Pine 

4. 7147861 
4.5124785 

Granit« 

Secondary  Triangulation '  Stations. 

The  following  secondaiy  stations,  located  along  or  near  the  shores 
of  Lake  Chelan  by  Mr.  W.  T.  Griswold,  topographer,  and  C.  R.  Smith, 
assistant,  in  1897,  are  based  upon  the  adjusted  positions  of  Stormy, 
Cooper,  Chelan,  Navarre,  and  Pyramid  stations  of  the  primary  tri- 
angulation from  the  Ellensburg  base. 

INDIAN   l»OINT,   OKANOGAN   COUNTY. 

On  the  highest  point  of  a  cape  extending  south  from  the  Wapato 
Indian  Reservation  into  Lake  Chelan. 

[Latitude,  47°  52^  23^^     Longitude,  120°  09'  28.5'^] 


To  station — 

Azimuth. 

200  26  31. 00 
308  34  47. 00 

Back  azimuth. 

Log.  distance. 

Cooper 

Chelan 

o           /              // 

20  29  53. 00 
128  40  13.00 

Ml  tt  ;>-. 
4. 20884 
4.  08185 

GRADK  CREKK,  OKANOGAN  COUNTY. 

On  a  rocky  bench  about  900  feet  above  and  1,000  feet  west  of  mouth 
of  Grade  Creek,  which  is  opposite  Twenty fivemile  Oeek  on  Lake 
Chelan. 

[Latitude,  48°  00^  56.0'^     Longitude,  120°  15^  46. 4'^] 


To  .station- 


Camp  Point 

Stonnv 

Deer  Point, 
pyramid... 


Azimuth. 

Back  azimuth. 

Log.  ilistanco. 

o      /        // 

o      '  ^        //    • 

Mdcri^. 

15  m  16 

1 

195  08  56 

3. 33903 

26  08  15 

206  04  22 

4. 16918 

106  56  56 

286  54  38 

3.  60510 

107  13  14 

286  59  44 

4. 37318 

TBI  ANGULATION :    WASHINGTON. 
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CAJfP  POINT,  OKANOGAN  COUNTY. 

On  the  first  point  above  Twentyfivemile  Creek  on  west  shore  of 
Lake  Chelan,  150  feet  above  the  lake  and  50  feet  from  the  shore. 

[Latitude,  47*»  59^  47. 8'^     Longitude,  120*»  16^  14. 0^.] 


1 

To  BtatloD— 

Azimuth. 

Pyramid 

o        '       n 

112  28  31 

Kyanfl  Point ... 

115  14  21 

Deer  Point 

134  59  01 

Grade  Creek 

195  08  56 

Back  &dmuth. 

Log.  distance. 

o          /        // 

MeUrt. 

292  15  21 

4.37645 

295  10  32 

3.84908 

314  57  03 

3.66663 

15  09  16 

3.33903 

DEER  POINT,  OKANOGAN   COUNTT. 

On  east  side  of  Lake  Chelan  on  point  2i  miles  below  Safety  Harbor 
and  3i  miles  above  mouth  of  Twentyfivemile  Creek,  100  feet  above 
lake  and  300  feet  from  shore. 

Station  mark:  Copper  bolt  in  large  bowlder. 

[Latitude,  48*»  01'  34.0^.     Longitude,  120°  18'  52. 4^^.] 


To  station— 

Aximutb. 

1 

Back  asimuth.      I     Log.  distance. 

1 

Kyanfl  Point 

O           /         H 

85  01  33 
111  08  26 
286  54  38 
314  57  03 

0            /          «f 

265  59  42 
291  04  47 
106  56  56 
134  59  01 

Jfeter«. 
3.49399 
3.81654 
3. 60510 
3.66663 

Safety  Harbor 

Grade  Creek 

Camp  Point 

RYANS  POINT,   OKANOGAN   CX)UNTY. 


On  west  side  of  Lake  Chelan  on  point  one-half  mile  below  and  oppo- 
site Safety  Harbor,  20  feet  above  lake  and  10  feet  from  shore. 
Station  mark:  Copper  bolt  in  solid  rock. 

[Latitude,  48*>  01^  25.2''.     Longitude,  120*»  21'  22.4".] 


To  station— 

Azimuth. 

Back  azimuth. 

• 

Log.  distance. 

Eureka 

0           t         H 

114  01  39 
131  11  48 
264  59  42 
295  10  32 

o        1      n 

294  00  32 

311  10  00 

85  01  33 

115  14  21 

Meters. 
3. 30675 
3. 60176 
3. 49399 
3.84908 

Safety  Harbor 

Deer  Point 

Camp  Point 

21   GEOL,  PT  1- 


-24 
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EUREKA,    OKANOGAX   COUNTY. 


On  the  west  shore  of  Lake  Chelan  on  small  bluff  opposite  Safety 
Harbor,  20  feet  above  lake  and  50  feet  from  shore. 
Station  mark:  Copper  bolt  in  solid  rock. 

[Latitude,  48°  01^  51.9^^     Longitude,  120°  22^  51. 7'^] 


To  station- 


G 

J 

Safety  Harbor 
Rvans  Point . . 


Azimuth. 

Back  azimuth. 

Log.  distance. 

o        »      n 

o         /       ;/ 

Meters. 

112  28  32 

292  25  29 

3.  74212 

129  32  44 

309  30  49 

3.61783 

147  21  49 

327  21  08 

3. 33164 

294  00  32 

114  01  39 

3.30675 

SAFETY   HARBOR,  OKANOGAN   COUNTY. 

On  east  side  of  Lake  Chelan  on  first  point  above  Safety  Harbor. 
200  feet  above  lake  and  100  feet  from  shore. 

Station  mark:  Copper  bolt  in  solid  rock,  partly  covered  with  sand. 

[Latitude,  48°  02^  50.4^^     Longitude,  120°  23'  47.6'^] 


To  station — 


G 

Deer  Point.. 
Ryans  Point 
Eureka 


Azimuth. 

Back  azimuth. 

0           '           // 

Log.  distance.     | 

O          '           tt 

Meters.          i 

94  23  36 

274  21  14 

3.59739     i 

291  04  47 

111  08  26 

3.81654     ^ 

311  10  00 

131  11  48 

3.  60176 

327  21  08 

147  21  49 

3.33164 

1 

J,  OKANOGAN   COUNTY. 

On  a  high  point  on  east  shore  of  Lake  Chelan,  opposite  mouth  of 
Big  Creek,  250  feet  above  lake  and  175  feet  from  shore. 
Station  mark:  An  eyebolt  8  inches  long  set  in  solid  rock. 

[Latitude,  48°  03'  17.4''.     Longitude,  120°  25'  26.2".] 


To  station— 

Azimuth. 

— 

0            /         ff 

74  25  19 
126  25  17 
309  30  49 

Back  azimuth. 

Log.  distance. 

H 

254  24  11 
306  24  18 
,129  32  44 

Meters. 
3.29594 
3.30930 
3. 61783 

H 

Eureka 

TBI ANG UL ATION I    W A8H1NGT0N. 
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H,  OKANOGAN   COUNTY. 

Situated  on  rocky  bluff  120  feet  from  water  on  east  side  of  Lake 
Chelan,  opposite  a  point  2  miles  below  Graham  Harbor. 
Station  mark:  Copper  bolt  in  solid  rock. 

[Latitude,  48«  03'  56.6^     Longitude,  120*»  26^  45.4'^.] 


To  station- 

Azimuth. 

O             f          ft 

Back  azimuth. 

O             '          ff 

Log.  dlBtanco. 

Meirrg. 

ii .. 

8  35  56 

188  35  47 

3. 24576 

E.. 

133  44  25 

313  43  58 

3. 03252 

J  .. 

306  24  18 

126  25  17 

3.30930 

o,  ()kan6gan  county. 

On  west  side  of  Lake  Chelan,  one-fourth  mile  al)ove  mouth  of  stream 
entering  from  southwest,  on  rooky  bluff  50  feet  above  lake  and  20 
feet  from  shore. 

Station  mark:  Hole  drilled  in  bowlder. 

[Latitude,  48«  03^  00.2^'.     Longitude,  120°  26^  58.1'^] 


To  station- 

Azimuth. 

Back  azimuth. 

_            ._ 

O             /          ff 

• 

Log.  distance. 

Sfrtertt.           > 

Graham  Harbor 

140  26  53 

320  25  14 

3.  63526 

E 

168  17  14 

348  16  56 

3.40470 

H 

188  35  47 

8  35  56 

3. 24576 

J 

254  24  11 

74  25  19 

3.29594 

Safety  Harbor 

• 

274  21  14 

94  23  36 

3. 59739 

Eureka 

292  25  29 

112  28  32 

3. 74212 

E,  OKANOGAN    COUNTY. 

Near  the  water,  on  the  east  shore  of  Lake  Chelan,  opposite  mouth  of 
small  stream  which  comes  into  the  lake  1  mile  below  Graham  Harbor. 
Station  mark:  Copper  bolt  in  solid  rock. 

[Latitude,  48°  04'  20.7''.     Longitude,  120°  27'  23.0".] 


To  station- 

Azimuth. 

1 

Back  azimuth. 

o         '         n 

290  38  37 
326  49  21 
133  44  25 
168  17  14 

Log.  distance. 

Graham  Harbor 

O             '             // 

110  39  38 
146  50  39 
313  43  58 
348  16  56 

Metera. 
3.  37798 

Rock  Point 

3. 59720 

H 

G 

3.  03252 
3.40470 

372 


APPENDIX   TO   DIBEOTOR  8   REPORT, 


ROCK  POINT,  OKANOGAN  COUNTY. 

On  the  east  shore  of  Lake  Chelan,  1  mile  above  and  across  the  lake 
from  Graham  Harbor,  being  a  rock  bluff  which  juts  out  into  the  lake 
and  has  a  flat  top  about  100  feet  above  water. 

Station  mark:  Copper  bolt. 

[Latitude,  48*»  06'  07.9^^     Longitude,  120°  29'  07.6^.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  dlBtance. 

Graham  Harbor 

Wood  yard 

O            '         ft 

1  37  08 
106  14  61 
140  43  41 
326  49  %\ 

o         '      n 

181  37  05 
286  13  46 
is20  42  24 
146  50  39 

Meiers, 
3. 39267 
3.27264 
3. 52476 
3. 59720 

Upper  wood  yard 

E 

GRAHAM  HARBOR,  OKANOGAN  COUNTY. 

On  west  side  of  Lake  Chelan,  on  the  highest  point  of  large  smooth 
rock  which  forms  the  cape  just  above  Graham  Harbor. 
Station  mark:  Copper  bolt  in  solid  rock. 

[Latitude,  48*  04^  47.9^^     Longitude,  120*  29^  lO.y-'.] 


To  station- 


Wood  yard 
Rock  Point 

E 

G 


Azimuth. 


149  59  14 
181  37  05 
290  38  37 
320  25  14 


Back  azimuth. 


O  I         ft 

329  58  12 

1  37  08 

110  39  58 

140  26  53 


Log.  distance. 


Meiers, 
3.53863 
3. 39267 
3. 37798 
3.63526 


PRINCE  CREEK  BLUFF,  OKANOGAN  COUNTY. 

On  a  bench  600  feet  higher  than  the  lake,  and  about  1,000  feet  from 
it,  on  the  north  side  of  Prince  Creek. 
Station  mark:  Old  snag  marked  by  tacks. 

[Latitude,  48*»  08^  59.5^^     Longitude,  120*»  29'  25. 7''^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Canoe  Creek 

o        /        // 

00  50  06 
32  46  30 
35  01  06 

O            /          ff 

180  50  05 
212  45  27 
214  57  45 

Mders. 
3.40003 
3.50809 
3. 98919 

Upper  wood  yard 

PvmmiH 

V 
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CANOE  CREEK,  OKANOGAN  COUNTT. 

On  the  east  side  of  Lake  Chelan,  just  below  the  mouth  of  Canoe 
Creek,  about  20  feet  from  shore  of  lake. 
Station  mark:  Copper  bolt  in  large  granite  bowlder. 

[Latitude,  48<>  07^^  38.2^.     Longitude,  120*»  29^  27.5^.] 


To  station- 

•  Azimuth. 

Back  azimuth. 

Log.  distance. 

Wood  ywrd 

o        t       n 

31  28  55 

45  26  12 

83  25  01 

130  12  34 

168  33  16 

180  50  05 

o        /      n 

211  28  05 
225  22  52 
263  23  59 
310  11  13 
348  33  02 
0  50  06 

Meten, 

3.42414 

3.89235 

3. 23522 

3. 46785 

3.29943 

3.40003 

Pyramid  

Upper  wood  yard 

High  Twin  Harbor 

Pnnce  Creek 

Prince  Creek  Bluff 

WOOD  YARD,    OKANOGAN   COUNTT. 

On  the  west  shore  of  Lake  Chelan,  a  short  distance  below  wood  land- 
ing and  H  miles  below  Twin  Harbor. 
Station  mark:  Copper  bolt. 

[LaUtude,  48*»  06^  24.y^    Longitude,  120*  30^  34.5^.  ] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Upper  wood  yard 

Oapoe  Of^^t .   

O             /         If 

171  10  08 
211  28  05 

O         r       tf 

351  09  56 

31  28  55 

106  14  51 

149  59  14 

Meten. 

3.32062 

3.42414 

3.27264 

3.53863 

Rock  Point 

286  13  46 
329  58  12 

Graham  HarV*'*, , . 

UPPER  WOOD   YARD,   OKANOGAN   COUNTT. 

On  the  west  shore  of  Lake  Chelan,  one-half  mile  below  Twin  Har- 
bors, very  close  to  shore  of  lake  and  a'bout  3  feet  above  the  water  mark. 
Station  mark:  Ck>pper  bolt  in  solid  rock. 

[Latitude,  48«  07'  31.8'*'.    Longitude,  120**  30^  50^.] 


To  station-^ 


Prince  Creek 

Prince  Bluff  Creek 

Canoe  Creek 

Rock  Point 

Wood  yard 


Azimuth. 

Back  aximuth. 

Log.  distance. 

1 

o         /        tf 

Meten. 

211  22  34 

31  23  22 

3. 40119 

212  45  27 

32  46  30 

3.50809 

263  23  59 

83  25  01 

3.23522 

320  42  24 

140  43  41 

3. 52476 

351  09  56 

* 

171  10  08 

3.32062 
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HIGH  TWIN   HARBORS,    OKANOGAN   COUNTY. 

On  the  west  side  of  Lake  Chelan,  on  the  top  of  the  first  bench  oppo- 
site the  mouth  of  Prince  Creek. 
Station  mark:  Copper  bolt  in  solid  rock. 


[Latitude,  48*» 

08'  219.^'.     Longitude,  120°  31'  16^' 

.] 

To  station- 

Azimuth. 

Back  azimuth. 

1 
Log.  distance.    ' 

Prince  Creek 

O            '         It 

268  12  17 
310  11  13 

O              '          // 

88  13  24 
130  12  34 

Jtficter<. 
3.26673 
3. 46785 

Canoe  Creek 

CALIFORNIA. 


Triangulation  Stations. 


Stations  located  by  the  three-point  method  for  the  control  of  the 
Redding  quadrangle,  by  Mr.  C.  F.  Urquhart,  from  Lassen,  Linn,  and 
Shasta  primary  stations. 

CONE,  SHASTA   COUNTY  (not  OCCUpicd). 

The  highest  point  of  a  small,  round,  timber-covered  mountain,  about 
16  miles  east  from  Anderson,  a  station  on  the  Southern  Pacific  Railroad. 

[Latitude,  40*»  27'  18.30".     Longitude,  122**  OO'  00.95^.] 
HIRZ,  SHASTA   COUNTY. 

On  the  west  side  of  McCloud  River,  about  10  miles  above  Baird 
post-oflSce  (United  States  Fishery)  and  on  the  highest  point  of  a  ridge 
a  little  west  of  north,  and  distant  from  Henry  Hirz's  residence  about 
Si  miles.  There  is  a  trail  from  Baird  to  Mr.  Hirz's  residence,  thence 
north  up  mountain  to  station. 

Station  mark:  A  rock  monument  7  feet  high. 

[Latitude,  40*»  53'  45.10".     Longitude,  122°  15'  30.38".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

T^^ivmn 

o        f        n 

305  16  11. 99 

28  04  02. 93 

177  47  44.  85 

185  18  36.80 

O            '           If 

125  45  39.  81 

207  40  50.06 

357  47  33.  77 

5  21  09.  26 

Metera. 
4. 8932981 

Linn 

5. 0340188 

High 

4. 0118810     ' 

Shasta 

4. 7565211 
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HIGH,    8HA8TA  COUNTY  (not  OCCUpied). 

The  most  eastern  of  three  small  peaks,  resembling  notches,  on  the 
first  high  mountain  north  from  Hirz  station.  The  highest  point  on 
mountain  is  to  the  west  of  this  point  and  flat  on  top. 

No  station  mark. 

[Latitude,  40*^  59^  18.07'^.     Longitude,  122*  15'  47. 22^] 


To  station— 


Asimuth. 


Redding  court-house 


o       »  n 

14  02  34. 26 


o         »  n 

193  57  44.43 


Log.  difltaiice. 


Tietern. 
4. 6687247 


BASS,   SHASTA  COUNTY. 

On  the  highest  point  of  mountain,  about  4  miles  northwest  from 
Stillwater  post-office.  A  trail  from  James  Bass's  residence  (one-half 
mile  north  from  Stillwater)  goes  up  a  small  creek  to  foot  of  mountain. 

Station  mark:  A  small  lone  oak  signal  tree,  with  '^U.  S."  cut  in  it. 

[Latitude,  40«  43-^  52.80^.     Longitude,  122*  22'  03.16^.] 


To  station— 

Azimuth. 

Back  asimuth. 

liOg.  distance. 

T^4Mwen 

O             /               II 

290  08  18.  24 
28  17  50.05 
206  42  30.90 
314  29  41.84 
197  06  44. 47 
190  51  21. 32 

O           «               H 

110  41  58.  75 

207  58  54. 02 

26  46  37.05 

134  44  02.  22 

17  10  50. 46 

10  58  11.26 

Meters. 
4. 8913676 
4. 9429792 
4.3109618 
4. 6402708 
4. 4752502 
4.8836244 

Linn 

Hirz 

Cone 

High 

Shasta 

REDDING   COURT-HOUSE,  SHASTA  COUNTY. 

Station  mark:  Top  of  cupola  on  court-house. 

[Latitude,  40*»  34'  51.49^.     Longitude,  122*>  23'  48.60^'.] 


To  station— 


LasBen 
Linn  . 
Baas.. 
Hire  . 
Cone. 
Shasta 


Azimuth. 


// 


277  36  07.  38 
32  50  31.99 
188  24  45. 38 
198  26  10. 94 
292  27  21.58 
190  24  00. 46 


BaclE  azimuth. 

O            /               // 

Log.  distance. 

MeUrn. 

98  10  53.  25 

4.8822961 

212  32  45. 87 

4. 8576244 

;     368  25  47.  94 

4.  2274338 

18  31  11.56 

4.  5667784 

112  42  49. 00 

4.  5610472 

10  31  59. 36 

4. 9701551 

SPIRIT    LEVELING. 


During  the  field  season  careful  spirit  leveling  was  continued  in  con- 
nection with  the  regular  topographic  work  on  the  same  general  plan 
followed  the  two  preceding  seasons,  as  described  in  the  Eighteenth 
Annual  Report,  Part  I,  1897,  pages  225-235. 

The  practice  of  stamping  an  initial  datum  letter  or  name  on  the 
bench  marks  has  been  continued,  and  in  cases  where  the  datum  has 
been  changed  on  account  of  better  determination  of  the  reference  to 
sea  level,  such  changes  are  noted  in  the  list  of  elevations  which  follows. 

The  following  table  shows  the  distribution  of  leveling  parties,  locali- 
ties of  work,  length  of  closure  circuits  in  miles,  with  their  closure 
errors  in  feet,  and  names  of  levelmen: 

* 

Localities  oftoork,  lengths  of  closed  circuUsj  closure' errorSy  and  levelmen. 


State. 

Datum. 

Lenffth 
circuit. 

Closure 
error. 

Levelmen. 

ATLANTIC  SECTION. 

New  York 

Do 

Dunkirk 

do 

MUea. 
68 
40 
34 
61 
37 
55 
26 
49 
105 
15 
45 
60 

45 
151 
15 
60 
36 
57 
37 

Feet, 
0.148 
0.175 
0.043 
0.143 
0.110 
0.264 
0.090 
0.310 
0.287 
0.021 
0.300 
0.469 

0.358 
0.103 
0.201 
0.217 
0.095 
0.313 
0.110 

W.  F.  Hammond. 

Do. 

Do. 
C.  H.  Semper. 

Do. 

Do. 

Do. 

Do. 

Do. 
W.  E.  Green. 

Do. 

W.W.Gilbert  and 
A.  W.  Gill. 

W.  W.  Gilbert. 

Do. 
J.  E.  Thomas. 

Do. 
A.  W.  Gill. 
Seth  Van  Loan. 

Do. 

Do 

do..     .   . 

Do 

Oswego 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

Albaay 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

Do 

do 

do 

376 


SPIBIT  LEVELING. 


877 


LocalitUs  of  Mwt,  lengths  of  doted  circuiiSf  dosure  errarSt  and  levelmen — Continued. 


state. 


ATLANTIC  SBCnON- 

continued. 
New  York 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Maryland 

Do 

Do 

New  York-Penn- 
sylvania. 

Marylan  d  -  Pe  n  n - 
sylvania-New 
York. 


Maryland- Penn 
sylvania. 


Datum. 


Albany. 


New  Jersey-Penn- 
sylvania. 


Pennsylvania 
New  York. 

Pennsylvania 

Do 


do... 

do... 

do  ... 

do... 

....do  ... 

do... 

do... 

do... 

do  ... 

do 

do... 

do... 

do... 

do  ... 

do... 

Baltimore 

do... 

do... 

Pittsburg . 


.do 


do 


ciicoit 


Harrisburg  ... 


.do 

.do 
.do 


MUm, 
47 

34 
11 

9 
13 
30 

8 

28 
22 
40 
77 
40 
63 
174 
45 
40 
20 
37 
14 
1,227 

1,606 


686 


376 


91 

49 
46 


Closure 
error. 


Feet. 
0.222 

0.167 

0.060 

0.089 

0.032 

0.678 

0.071 

0.217 

0.277 

0.129 

0.436 

0.07 

0.132 

0.062 

0.054 

0.183 

0.185 

0.266 

0.288 

0.215 

0.368 


0.023 


0.079 


0.023 

0.138 
0.086 


Levelmen. 


W.W.Gilbert  and 
A.  W.  Gill. 

Do. 

Do. 

Do. 
W.  W.  Gilbert. 
J.  E.  Thomas. 

Do. 

Do. 
A.  W.  Gill. 
W.  W.  Gilbert. 
E.  L.  McNair. 
W.  W.  Gilbert. 
S.  M.  Van  Loan. 
C.  B.  Bailey. 
A.  W.  Gill. 

Do. 
C.  M.  Smith. 

Do. 

Do. 

C.  H.  Semper  and 
Pennsylvania 
R.  R. 

C.  H.  Semper,  £. 
L.  McNair,  and 
United  States 
Coast  and  Geo- 
detic Survey. 

E.  L.  McNair, 
United  States 
Coast  and  Geo- 
detic Survey, 
and  Pennsyl- 
vania R.  R. 

United  States 
Coast  and  Geo- 
d  e  t  i  c  Survev 
and  Pennsyl- 
vania R.  R. 

C.H.  Semper  and 
R.Coe. 

Do. 

Do. 
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Localities  ofwork^  lengths  of  closed  circuits^  dosure  errors,  and  levelmen — Continued. 


state. 

Datum. 

Length 
circuit. 

Closure 
error. 

Levelmen. 

ATLANTIC  SECTION — 

continued. 
Pennsylvania 

Do 

Do 

• 
Erie 

Miles. 
41 

37 
32 
10 
28 
29 

120 
30 
23 
14 

112 
36 
35 

461 

52 
61 
25 
26 
102 
63 

104 
40 
20 
50 
60 
4 
3 

44 
51 
18 
41 
11 
2 
32 
45 

Feet. 
0.093 

0.056 
0.025 
0.001 
0.016 
0.307 
0.492 
0.054 
0.014 
0.038 
0.263 
0.129 
0.165 
0.130 

0.380 
0.104 
0.435 
0.438 
0.487 
0.269 

0.073 
0.065 
0.064 
0.121 
0.132 
0.027 
0.013 
0.128 
0.165 
0.068 
0.065 
0.073 
0.025 
0.099 
0.009 

Wm.  Crennell,  jr., 
and  J.  H.  Wet- 
zel. 

Do. 

Do. 

Do. 

Do. 

Do. 

W.  F.  Hammond. 

Do. 

Pittsburg 

do 

Do 

do 

Do 

do 

Do 

..:..do  

Ohio 

Do 

Columbus 

do 

Do 

do 

Do. 

Do 

do 

Do. 

West  Virginia 

Do '... 

Kanawha 

do 

H.Wood. 
Do. 

Do 

do 

Do. 
W.  W.  Gilbert. 

H.  Wood. 

Do. 

Do. 

Do. 
W.  S.  D.  Moore. 

Do. 

E.  E.  Sands. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tim  Burns. 

Do. 

Do. 

Do. 
L.  B.  Weed. 

Do. 
J.  L.  Holman. 

Do. 

1                 

Tennessee-Ala- 
bama. 

Tennessee 

Nashville 

do 

Do 

do 

Do 

do 

1            Do 

do 

Alabama-Georgia  . 
Do 

Anniston 

do 

CENTRAL  SECTION. 

Nebraska 

Sidney 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Iowa 

Dubuque  

do 

;            Do 

Do 

do 

Do 

do 

Minnesota 

Do 

Missouri 

St.  Louis 

do 

-      Do 

SPIRIT   LEVELING. 


379 


Localitirn  of  wort,  Ifngths  ofcloKd  circuits,  cloture  errors,  and  Uvebnen — Continued. 


State. 

Dtttum. 

Length 
circuit. 

Closure 
error. 

Levelmen. 

1 

CENTRAL  BBCTION — 

continued. 
Miseouri 

St.  Louis 

do 

41 
70 
30 
37 
71 
14 
58 
74 
66 
113 
60 
15 
21 
26 
40 
25 
10 
38 
40 
42 
36 

7 
10 

3 
60 
47 
63 
39 
45 
38 

6 
44 
29 
21 
22 
13 
37 
17 
29 

Feet. 
0.130 

0.150 

0,150 

0.163 

0.522 

0.230 

0.001 

0.406 

0.028 

0.032 

0.193 

0.081 

0.197 

0.207 

0.108 

0.243 

0.065 

0.064 

0.015 

0.013 

0.033 

0.032 

0.021 

0.014 

0. 155 

0.337 

1.327 

0. 313 

0.299 

0.116 

0.014 

0.080 

0.501 

0.269 

0.557 

0.010 

0.341 

0.006 

0.366 

J.  L.  Holinan. 
Do. 

Do 

Do 

.:...do  

Do. 

Arkansas 

Do 

,           Do 

Fayetteville  ... 

do 

do 

Clifford  Older. 

Do. 

Do. 
D.  C.  Wray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
L.  E.  Granke. 

Do. 

Do. 

Do. 

Do. 

Do. 
R.  Wipfler. 

Do. 

Do. 

Do. 

Do. 
L.  K  Granke. 

Do. 

Do. 
Dean  Halford. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

1 

'           Do 

Hot  Springs  . . . 
do 

Do 

Do 

do 

Do 

do 

Wisconflin 

Do 

Baraboo 

do 

Do 

do 

Do 

St.  Paul 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

Do 

Portage 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

Wausau 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Indiana 

E  vans  vi  lie 

do 

Do 

Do 

do 

Ohio 

Toledo 

do 

Do 

Do 

do 

Do 

Do 

do 

do 

Do 

do 

Do 

do 

1 
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Localities  of  work,  lengths  of  closed  circuitSf  closure  errors,  and  levelmen — Continued. 


state. 

Datum. 

Length 

of 
circuit 

Closure 
error. 

Levelmen. 

ROCKY    MOUNTAIN 
SteCTION. 

South  Dakota 

Do 

Dead  wood 

do 

HfUet. 
13 

16 

8 

6 

21 

24 

44 

35 

5 

32 

74 

12 

18 

36 

13 

47 

18 

102 

42 
40 
36 
17 
110 
77 
10 
81 

31 
27 
62 
19 
34 
63 

51 
54 
19 

I\eeL 
0.057 

0.114 
0.252 
0.021 
0.367 
0. 316 
0.060 
0.280 
0.007 
0.061 
0.000 
0.122 
0.092 
0.069 
0.020 
1.500 
0.492 
0.094 

0.221 
0.717 
0.147 
0.058 
0.007 
0.046 
0.070 
0.115 

0.011 
0.111 
0.429 
0.233 
0.008 
0.769 

0.123 
0.041 
0.058 

John  T.  Stewart. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
C.  E.  Worthington. 

Do. 

C.  R  Worthington 
andRW.Glafcke. 

Do. 
E.  W.  Glafcke. 

Do. 

Do. 

Do. 

Do. 

Do. 
Goyne  Drummond. 

Do. 

Do. 

Do. 

Do. 

Do. 

Beach  and  Drum- 
mond. 

L.  C.Woodbury. 

Do. 

Do. 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Wvominir 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

Sheridan 

do 

Do 

Do 

.....do  

Do 

do 

Do 

do 

Do 

do 

Do..:. 

do 

Do... 

do 

Do 

do 

Do... 

do 

Do 

Burlington  and 
Missouri  River 
Railroad. 

do 

Do 

Do 

do 

Do 

do 

Do 

Do 

do 

do 

Do 

do 

Utah 

Salt  Lake 

do 

Do 

Do. 

do 

SPIBTT  LEVELIKO. 
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8Ute. 


ROCKT  MOUNTAIN 

SBcnoN — cont*  d. 


Tezaa. 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 


Datum. 


PACIFIC  SBCnON. 

Washing^ton 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Or^on 

Do 

Do 

California 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Idaho 

Do 

Do 

Do 

Do 

Do 


San  Antonio. 

do 

do 

do 

do 

do 

do 

Fort  Smith  . , 
do 


Tacoma 


Leuffth 
cijcoit. 


....do 

....do 

....do 

....do 

....do 

^  ....do  

I do 

: do 

'  Baker  aty  .... 

....do 

....do 

Benicia 

....do 

....do 

Redwood 

San  Bernardino 

....do 

....do 

....do 

....do 

Spokane 

....do 


.do 
.do 
.do 
.do 


Mika. 
17 

45 

46 

19 

6 

18 

37 

81 

65 


49 
10 
47 
45 
7 
23 
25 
24 

198 
62 
40 
15 

102 

130 
50 
32 
85 
44 
12 
46 

148 
9 
6 
6 
29 
12 
8 


Closure 
error. 


Feet. 
0.722 

0.331 

0.355 

0.365 

0.021 

0.857 

0.164 

0.469 

0.473 


Levelmen. 


Thomas  Winsor. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
E.  W.  Glafcke. 

Do. 


0.303 

H.  K.  Kalloch. 

0.005 

Do. 

0.295 

Do. 

0.325 

Do. 

0.  Ill 

Do. 

r 

0.031 

Do. 

0.093 

E.  M.  Fry. 

0.06 

Do. 

0.713 

Do. 

0.068 

W.  R.  Manning. 

0.489 

Do. 

0.160 

Do. 

0.373 

L.  D.  Ryus. 

0.416 

Do. 

0.176 

Do. 

0.264 

C.  R.  Smith. 

0.375 

C.  C.Ward. 

0.011 

C.  R.  Smith. 

0.178 

Do. 

0.299 

R.  A.  Hamilton. 

0.128 

C.C.Ward. 

0.118 

M.  P.  Page. 

0.022 

Do. 

0.02 

Do. 

0.128 

Do. 

0.141 

Do. 

0.132 

Do. 
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In  the  following  list  only  those  elevations  are  published  which  have 
been  adjusted  and  checked  in  closed  circuits.  Much  work  has  been 
done  in  addition  to  the  list  here  published,  especially  in  mountainous 
regions,  which  it  is  thought  inadvisable  to  publish  at  this  time  on 
account  of  the  many  lines  which  were  left  unchecked  at  the  end  of 
the  field  season,  and  also  on  account  of  errors  of  closure  in  a  few 
circuits   in   excess  of  the   limiting  error  allowed   by   the  formula 

O.OSVdistance  in  miles.     These  lines  in  most  cases  will  be  rerun  to 
bring  them  within  the  required  limit. 

ATIjANTIC  8ECT10ISr  OF  TOPOGRAPHY. 

In  this  section,  under  the  direction  of  Mr.  H.  M.  Wilson,  geographer 
in  charge,  spirit  leveling  was  continued  for  the  control  of  the  regular 
topographic  work  executed  during  the  year  in  various  localities  as 
listed  below.  In  addition  leveling  was  .carried  on  in  the  following 
localities  during  the  year  1899;  but  as  the  field  work  in  these  localities 
is  not  yet  completed,  the  results  will  not  be  published  until  later: 

Maine — Waldo,  Hancock,  and  Penobscot  counties. 

New  York — Hamilton  and  Otsego  counties. 

New  .York  and  Pennsylv-ania — Between  Elmira,  Williamsport,  and 
Harrisburg. 

Pennsylvania — York,  Fayette,  Washington,  and  Westmoreland 
counties. 

Delaware — Sussex  and  Kent  counties. 

Maryland — Baltimore,  Harford,  Talbot,  Queen  Anne,  Caroline,  and 
Kent  counties. 

West  Virginia — Monongalia  and  Preston  counties. 

North  Carolina — Madison,  McDowell,  Yancey,  and  Burke  counties. 

Tennessee  and  Alabama — From  Cleveland,  via  Chattanooga  and 
Columbia,  to  Nashville. 

NEW  YORK. 

ALBANY,  SARATCXJA,  AND   WARREN    COUNTIES. 
Schenectady,  Saratckja,  Luzerne,  and  North  Creek  Quadrangles. 

The  elevations  published  in  the  following  list  are  derived  from  the 
line  of  precise  levels  run  from  United  States  Engineers'  bench  mark 
in  Schenectady.  (See  Appendix  to  Twentieth  Annual  Report,  page 
309.)  The  datum  on  which  this  work  is  based  is  the  Gristmill  bench 
mark  at  Albany.  The  result  of  this  work  has  been  to  obtain  a  definite 
elevation  for  a  bench  mark  at  North  Creek,  upon  which  the  leveling 
published  in  the  Appendix  to  the  Eighteenth  Annual  Report  and 
amended  in  the  Appendix  to  the  Twentieth  Annual  Report  has  here- 
tofore been  based. 
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The  leveling  was  done  by  Mr.  E.  L.  McNair,  and  all  bench  marks 
set  in  the  course  of  this  work  are  stamped  with  the  letters  ''ALBANY 
1899"  in  addition  to  the  figures  of  elevation. 

8CHBXBCTADY,    VIA  DELAWARE   AND   HUDHON   RAILBOAD,  TO   NORTH   CREEK. 

Feet. 

Schenectady,  New  York  Central  and  Hudson  River  Railroad  bridge  over 
Erie  Canal,  northeast  comer  of;  coping  stone  of  abatment,  marked  '*242 
ALBANY  1899."     Set  in  August,  1898 240.768 

BalLston  Lake,  three-fourths  of  a  mile  noi:th  of;  coping  stone  at  west  end  of 
stone  culvert  under  railroad;  aluminum  tablet,  marked  "269  ALBANY 
1899" 268.689 

Ballston,  Sarat(^^  County  court-house,  foundation  stone  4  feet  left  of 
main  entrance  to;  aluminum  tablet,  marked  ' *  320  ALBANY  " 320. 421 

Saratoga,  Laughbery  Lake,  surface  of  water 283 

Saratoga,  Delaware  and  Hudson  Railroad  station,  1,500  feet  south  of; 
coping  stone  at  east  end  of  north  abutment  of  steel-girder  bridge  No.  37 
over  Congress  street;  aluminum  Ublet,  marked  "314  ALBANY  1899" . .      313. 981 

Greenfield  station,  one-third  of  a  mile  north  of;  coping  stone  at  southeast 
corner  of  stone  culvert  under  railroad;  aluminum  tablet,  marked  "596 
ALBANY  1899" 595.916 

Kings  station,  0.8  mile  north  of;  coping  stone  at  northeast  comer  of  stone 
culvert  under  railroad;  aluminum  tablet,  marked  "602  ALBANY  1899" .      602. 407 

Hadley,  IJ  miles  south  of;  coping  stone  at  northeast  corner  of  stone  cul- 
vert about  600  feet  w^est  of  red  house  on  west  side  of  highway;  alu- 
mmum  tablet,  marked  "634  ALBANY  1899" 633.882 

Hadley,  31  miles  north  of;  coping  stone  of  bridge  seat  at  northeast  comer 
of  steel-girder  bridge  No.  9  over  Wolf  Creek;  aluminum  tablet,  marked 
"630  ALBANY  1899" 630.031 

Stony  Creek,  0.4  mile  south  of;  coping  stone  of  bridge  seat  at  northwest 
corner  of  steel-girder  bridge  No.  10  over  Stony  Creek;  alimiinum  tablet, 
marked  "600  ALBANY  1899" 600.00 

Thurman,  1|. miles  north  of;  coping  stone  at  west  end  of  south  abutment 
of  steel-girder  bridge  No.  13;  aluminum  tablet,  marked  "628  ALBANY 
1899" 627.837 

The  Glen,  Delaware  and  Hudson  Railroa<i  station,  530  feet  north  of;  coping 
stone  of  bridge  seat  at  southwest  corner  of  steel-girder  bridge  No.  14; 
5  feet  west  of  girder;  aluminum  tablet,  marked  "749  ALBANY  1899" .       749. 083 

Riverside,  230  feet  north  of  station  door;  65  feet  west  of  center  of  main 
track  in  large,  flat,  rock  outcrop  25  feet  west  of  road;  aluminum  tablet, 
marked  "883  ALBANY  1899" 883.216 

Riverside,  chisel  mark  2  feet  northeast  of  tablet  described  above 883. 156 

North  Creek  station,  0.4  mile  southeast  of;  bridge  seat  at  southeast 
comer  of  steel-girder  bridge  No.  18,  4.4  feet  below  east  rail;  aluminum 
tablet,  marked  "1001  ALBANY  1899" 1,001.064 

North  Creek  station,  1,000  feet  north  of;  in  quarry  outcrop  on  southwest 
side  of  track,  2  feet  above  track  and  about  6  feet  from  southwest  rail; 
bronze  tablet,  marked  "1012."  Note:  This  tablet  set  in  1896,  the  pul)- 
lished  elevation  of  same  in  Appendix  to  the  Twentieth  Annual  Report 
of  Director  being  1,007.185... 1,007.621 

North  Creek  station,  chisel  mark  on  same  rock  as  permanent  bench  mark 
described  above  and  elevation  published  as  1,008.276 1, 008.  712 
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Feet. 
Northampton,  about  2^  miles  eouth  of;  bench  mark  in  on  old  bench  mark 

(State)  marked  No.  72,  on  ledge  of  rock  near  crest  of  hill,  re-marked 

'*U.S.G.S.  1020" 1,019.34 

Northampton,  2.9  miles  south  of;  bench  mark  is  on  old  bench  mark  (State) 
at  intersection  of  roads,  northwest  corner,  50  feet  north  of  road,  painted 
'T.S.G.S.  1035" 1,034.50 

Hagedorns  Mills,  1  mile  north  of;  bench  mark  is  on  black  granite  bowl- 
der on  south  side  of  road,  marked  '  *  U.  S.  G.  S.  999  " 998. 25 

Hagedorns  Mills;  bench  mark  is  bronze  tablet  set  in  south  abutment  south- 
east comer  over  creek  at,  marked  "975  ALBANY  " 974. 374 

Hagedorns  Mills,  }  mile  southeast  of;  chisel  mark  on  bowlder  at  north- 
east comer  of  road  intersection,  marked  "  B.  M.  U.8.G.S.  1100  " 1, 098. 97 

Signal  station,  i  mile  west  of;  chisel  mark  on  bowlder  near  summit  of  hill 
and  south  side  of  road,  marked  "U.S.G.S.  1128" 1,127.25 

Gal  way,  bench  mark  on  square  stone  monument  on  what  is  locally  known 
as  Mechanic  street  stone ;  marked  "  1 7  N.  Y.  S.  S. , "  200  feet  north  of  road . .  1 ,  266. 34 

Mosherville,  bench  mark  on  stone  wall  used  as  bank  of  creek  near  road 
intersection  at  bridge,  100  feet  east  of  foundry;  marked  "  B.  M.  37  " 883. 11 

East  Galway,  bench  mark  is  on  bronze  tablet  in  east  side  of  foundation 
wall  of  Baptist  church  in  village;  marked  ' '  889  ALBANY  " 889. 206 

Rock  City  Falls,  2.5  miles  northwest  of;  near  gristmill  at  Middle  Grove; 
bench  mark  is  on  northwest  corner  of  west  abutment  to  iron  bridge  over 
Kayaderosseros  Creek 523. 09 

Middle  Grove,  gristmill  at;  elevation  of  dam 525. 86 

Middle  Grove,  2.30  miles  from;  chisel  mark  on  large  bowlder  200  feet  east 
of  white  house  on  hill,  known  as  Grennell's,  and  about  580  feet  east  of 
four  corners,  at  side  of  road 600. 17 

Middle  Grove,  bench  mark  on  bronze  tablet  set  in  east  end  of  south  abut- 
ment of  iron  bridge  over  Kayaderosseros  Creek  at;  marked  **523 
ALBANY" 523.049 

HADLEY  TO   NORTHAMPTON,    VIA    DAY   CENTER   AND   BATCHELLERVILLE. 

Hadley,  bench  mark  on  aluminum  tablet  in  northwest  corner  of  G.  West's 
paper  mill;  marked  '* 613  ALBANY" 613.49 

Hadley,  1  mile  from  tablet  in;  chisel  mark  on  bowlder  on  north  side  of 
road;  marked  *'B.M.  U.S.G.8.  593" 592.53 

Hadley,  2}  miles  southwest  of;  chisel  mark  on  bowlder  1,000  feet  south- 
west of  south  end  of  iron  bridge  over  Sacandaga  River;  marked  "U.S. 
G.S.  B.M.  621"  620.81 

Hadley,  5}  miles  southwest  of;  old  bench  mark  on  bowlder  east  side  of 
lower  river  road  leading  to  Conklingville,  about  1,500  feet  north  of  road, 
intersection;  chiseled  "B.M.  11,"  painted  "U.S.G.S.  628" 628.39 

Conklingville,  1\  miles  northeast  of;  old  bench  mark  on  bowlder  south 
sideof  road,  chiseled  "B.M.  14,"  painted  "U.S.G.S.  654" 654.21 

Conklingville,  J  mile  south  of;  chisel  mark  on  bowlder  on  east  side  of 
road,  6  miles  southwest  of  Hadley,  1,300  feet  northwest  of  white  house, 
painted  "B.M.  U.S.G.S.  683" 682.90 

Conklingville,  bench  on  bronze  tablet  set  west  end  of  south  abtitment  of 
iron  bridge  over  the  Sacandaga  River,  marked  "726  ALBANY  " 725. 612 

Conklingville,  Effnars  Lake,  surface  of  water,  crest  of  dam 1, 170.  OO 

Conklingville,  1  mile  southwest  of  tablet  at;  chisel  mark  on  bowlder  on 
east  side  of  road,  painted  "B.M.  U.S.G.S.  784" 783.54 
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Feet. 
Conklingville,  3  iiiiles  southwest  of;  okl  chisel  mark  on  large  bowlder  30 

feet  south  of  road,  chiseled  ** B.M.  28,''  painted  **  V.  S.  G.  S.  747  "... .       746. 40 

Conklingville,  4  miles  southwest  of;  chisel  mark  on  bowlder  south  side  of 
road,  painted  "B.M.  U.S.G.S.  768" 767.40 

Conklingville,  5  miles  southwest  of;  chisel  mark  on  lx)wlder  east  nide  of 
road,  painted  "B.M.  U.S.CJ.S.  756" 7m>.00 

Day  Center,  bench  mark  top  of  small  stone  poet  at  northeast  corner  of 
cemetery  lot  inclosed  by  stone  and  iron  fence,  monument  marked  "  Flans- 
burgh,"' painted  on  fence  "B.M.  r.S.G.S.  765" 764.85 

Day  Center,  1  mile  southwest  of;  chisel  mark  on  bowlder  on  south  side  of 
road,  1,000  feet  northeast  of  house,  marked  "B.M.  U.S.G.S.  737" 736. 32 

Day  Center,  2  miles  southwest  of;  chisel  mark  on  bowlder  in  front  of 
house,  north  Bide  of  road,  marked  '*B.M.  U.S.G.S.  739" 738.84 

Day  Center,  3  miles  southwest  of;  on  road  leading  to  Hunt  Lake;  chisel 
mark  on  bowlder  south  side  of  road 737. 40 

Day  Center,  4  miles  east  of;  chisel  mark  on  large  bowlder  150  feet  west  of 
log  house  near  summit  of  hill,  north  side  of  road  leading  to  Effnars 
Lake,  marked  "B.M.  U.S.G.S.  1166" 1,165.36 

Day  Center,  5  miles  southeast  of;  on  road  leading  to  Effnars  Lake;  chisel 
mark  on  bowlder  on  south  side  of  road  opposite  log  house,  marked 
"B.M.  U.S.G.S.  1129" 1,128.32 

Day  Center,  6  miles  from;  on  lake  road;  chisel  mark  on  bowlder  south 
side  of  road,  125  feet  east  of  house 1, 007. 18 

Day  Center,  3  niiles  southeast  of;  on  lake  road;  bronze  tablet  set  in  ledge 
of  ro<'k  near  house  owned  an<l  occupied  by  John  S.  Kinney,  marked 
•*  1009  ALBANY" 1,009.08 

Day  Center,  1  mile  from;  chisel  mark  on  bowlder  north  side  of  road  lead- 
ing to  Effnars  Lake,  marked  "1036  B.M.  U.S.G.S." 1,035.41 

Huntsville,  700  feet  south  of  schoolhouse;  chisel  mark  on  bowlder  west  side 
of  road  1,900 feet  southwest  of;  marked  "B.M.  U.S.G.S.  755" 754.50 

Huntsville,  1§  miles  southwest  of;  chisel  mark  on  large  bowlder  directly 
across  from  yellow  house,  marked  "B.M.  U.S.G.S.  740" 739.90 

Huntsville,  3J  miles  southwest  of;  chisel  mark  on  bowlder  west  side  of 
road  800  feet  north  of  house  on  knoll,  marked  **B.M.  U.S.G.S.  759"..       769.03 

Huntsville,  4 J  miles  southwest  of;  chisel  mark  on  Iwwlder  at  intersection 
of  roads,  marked  B.M.  53,  painted  "  U.S.G.S.  781" 780. 25 

Batcheller\'ille;  bronze  tablet  set  in  southwest  comer  of  Presbyterian 
church  foundation  wall,  marked  "771  ALBANY" 769.989 

Batchellerville,  f  mile  north  of;  bench  mark  is  on  old  State  bench  mark 
on  bowlderat  intersection  of  roads,  marked  "B.M.  56  U.S.G.S.  739"  . .      738. 95 

Batchellerville,  i  mile  south  of;  chisel  mark  on  bowlder  in  fence  on  east 
side  of  road,  marked  U.S.G.S.  770" 769.89 

Northampton,  f  mile  northeast  of;  bench  mark  is  on  old  State  l)ench 
mark;  chisel  mark  on  bowlder  on  west  side  of  road,  marked  "B.M.  61, 
U.S.G.S.  774" 773.54 

Northampton,  3.1  miles  northeast  of;  chisel  mark  on  bowlder  (old  State 
bench  mark)  on  eaat  side  of  road  near  yellow  house,  marked  "B.M.  63, 
U.S.G.S.  800" '. 799.38 

Northampton,  2.5  miles  northeast  of;  chisel  mark  on  bowlder  abodt  1,500 
feet  north  of  schoolhouse  at  road  intersection,  marked  "B.M.  U.S.G.S. 
806" 8a5. 13 

Northampton,  1}  miles  northeast  of;  chisel  mark  on  bowlder  on  east  side 
of  road  marked  "U.S.G.S.  B.M.  791" 790.55 
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Peel. 

Northampton,  bench  mark  is  on  bronze  tablet  in  northeast  comer  of  Pres- 
byterian church,  marked  "790  ALBANY^' 788.975 

Edinburg,  J  mile  north  of;  chi«el  mark  on  bowlder  eajJt  si<le  of  nwi  600  feet 
south  of  road  intersection,  marked  *  *  U.  S.G.S.  796  " 795. 84 

Edinburg;  chisel  mark  on  large  bowlder  at  road  corners  at  southeast  end 
of  bridge,  marked  "U.S. G.iS.  B.M.  881" 880.72 

Edinburg,  }  mile  southwest  of;  chisel  mark  on  bowlder  near  yellow  house, 
south  side  of  road,  marked  "B.M.  U.S.G.S.  935" 934. 03 

Edinburg,  1.6  miles  northwest  of;  chisel  mark  on  bowlder  in  wall  south- 
west corner  of  road  comers,  marked  "  IT.S.G.S.  B.  M.  1031 " 1, 030.  75 

Northville,  1}  miles  southeast  of;  chisel  mark  on  large  granite  Imwlder 
north  side  of  road  500  feet  east  of  intersection  of  roads,  marked  "B.M. 
U.S.G.S.  941" , 940.28 

Northville,  }  mile  southeast  of;  chisel  mark  on  large  bow^lder  north  side 
of  road  1,000  feet  east  of  road  intersection,  marked  "B.M.  U.S.G.S. 
845" 844.73 

Northville,  bench  mark  on  aluminum  tablet  in  northeast  corner  of  M.  E. 
church,  comer  of  Main  and  Washington  streets,  marke<i  * '  802  ALBANY ' '      801. 932 

HADLKV    TO    (X5R1NTIT. 

Hadley,  2  miles  south  of;  chisel  mark  on  large  bowlder  on  west  side  of 
road  75  feet  southeast  of  white  house 603. 57 

Corinth,  11  miles  northeast  of;  400  feet  southwest  of  road  intersection, 
chisel  mark  on  stone  in  wall  of  bridge  over  creek,  marked  "B.M.  U.S. 
G.S.  562" 561.63 

Corinth,  i  mile  north  of;  chisel  mark  on  bowlder  in  front  of  white  house 
owned  and  occupied  by  George  Miner,  painted  "B.M.  U.S.G.S.  558 " . .       558. 47 

Corinth;  bench  mark  on  aluminum  tablet  set  in  northwest  corner  of  Bap- 
tist church,  marked  "626  ALBANY" 625.630 

HADLEY   TO   THITRM.\X,    VIA    WARRENSBURG. 

Hadley,  1  mile  from;  chisel  mark  on  stepping  stone  in  front  of  Catholic 
ChurchinLuzerne,  marked  "B.M.  U.S.G.S.  665" 664.60 

Hadley,  2  miles  north  of;  chisel  mark  on  large  bowlder  at  road  intersec- 
tion west  side  of  road,  marked  "B.M.   U.S.G.S.  662" 661.59 

Hadley,  3  miles  north  of;  chisel  mark  on  ledge  of  rock  20  feet  west  of 
road,  500  feet  north  of  road  intersection,  marked  "B.M.  B.M.,  U.S.G.S. 
699" 698.64 

Hadley,  4  miles  north  of;  chisel  mark  on  bowlder  50  feet  north  of  roa<i 
intersection  and  southeast  of  road,  marke<l  "B.M.  U.S.G.S.  699" 698.72 

Hadley,  5  miles  north  of,  on  Warrensburg  road;  chisel  mark  on  l>owlder 
west  side  of  road,  200  feet  north  of  bridge  s|)anning  Howe  Creek,  150  feet 
north  of  house,  marked  "B.M.  U.S.G.S.   746" 745. 57 

Hadley,  5 J  miles  northeast  of,  on  Warrensburg  road;  west  side  of  road, 
liench  mark  on  bronze  tablet  set  in  ledge  of  rock  .'^00  feet  south  of  house 
at  edge  of  woods,  marked  "834  ALBANY" 833.598 

Hadley  7i,  miles  north  of,  chisel  mark  on  bowlder  north  of  road;  150  feet 
north  of  house,  marked  "B.M.  U.S.G.S.  933" 932.64 

Hadley,  8 J  miles  north  of,  on  Warrensburg  road;  chisel  mark  on  Iwwl- 
der  in  front  of  house,  marked  "B.M.  U.S.G.S.   1060" 1,060.22 

Hadley,  9 J  miles  north  of;  chisel  mark  on  bowlder  south  side  of,  200  feet 
north  of  barn,  marke<l  "B.M.  U.S.Ct.S.  1332" 1, 331.  77 
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Keet. 

Hadiey,  10^  milei*  north  of,  on  Warrenfiburg  road;  chisel  mark  on  \ed^ 
1,200  feet  north  of  houne.  marke<i  "B.M.  U.S.G.S.  1367" 1,367.16 

Hadiey,  Hi  miles  north  of;  ohinel  mark  on  bowlder  wej^t  wde  of  road  200 
feet  northeast  of  houne,  marked  "  B.M.  U.S.G.S.  1291" l,2tK).86 

Hadiey,  12^  milen  north  of;  chisel  mark  on  bowlder  east  Hide  of  road  300 
feet  northeast  of  houHe,  iiiarke<l  "B.M.  r.S.G.S.  1180" 1,179.82 

Hadiey,  13}  milen  northeast  of,  on  Warrensburg  road;  chiHel  mark  on 
bowlder  cm  north  Hide  (»f  n>ad  2(X)  feet  east  of  houne,  marked  "B.M. 
i:.S.(f .S.   1265" 1,  265.  28 

Hatlley,  14)  miles  northeast  of;  chisel  mark  on  l)owlder  75  feet  south  of 
road,  400  feet  north  of  house,  marke<l  "B.M.  T.S.G.S.  1015" 1, 015. 17 

Hadiey,  15}  miles  northeast  of,  in  the  village  of  Warrensbui^g;  chisel  mark 
on  lK>wlder  at  bridge  spanning  the  Schroon  River,  west  si<le  of  road,  75 
feet  westof  west  end  of  bridge,  marked  "B.M,  U.S.(».S.  684" 684.08 

Warrensburg,  on  Main  street;  bench  mark  on  bronze  tablet  set  in  southeast 
corner  of  stone  building  used  as  postoffice,  marked  **  749" 748. 595 

Warrensburg;  l)ench  mark  on  top  of  hydrant  in  front  of  office  of  Pasco  & 

DavidsonV  planing  mill,  marked  "B.M.  X\S.(J.S.  662" 661.  80 

Warrensburg,  2}  miles  southwest  of  post-oflSce,  on  Thurman  road;  chisel 
mark  on  bowlder  in  front  of  white  house  south  side  of  road,  marked 
'*B.M.  r.S.G.S.  666"  665.42 

Warrensburg,  3J  miles  southwest  of;  chisel  mark  on  small  lK>wlder  in 
gravel  bank  on  south  side  of  road  t4>  Thurman  Station,  marke<l  ^'  B.M. 
r.S.(J.S.  625" 625.16 

Thurman  station,  i  mile  north  of;  near  white  house  at  second  road  cross- 
ing north  of  station,  chisel  mark  on  lx>wlder  west  side  of  Adirondack 
Railway  track,  marke<l  "  B.M.  r.S.(i.S.  623" 623. 02 

Thurman  station,  1^  miles  north  of;  l)ench  mark  on  aluminum  tablet  set 
in  abutment  of  bridge  13,  Adirondack  Railway 627. 837 

STONY   CKERK   TO    KNOWLHUKOT. 

Stony  Creek,  0.4  mile  south  of;  coping  stone  of  bridge  seat  at  northwest 
comer  of  steel  girder  bridge  No.  10  over  Stony  Creek,  aluminum  tablet 
marke<l  "600  ALBANY  1899" 600.000 

Stony  Creek  railroad  station,  i  mile  southwest  of,  on  road  leading  to 
Stony  Creek;  chisel  mark  on  bowlder  north  side  of  road,  marked  "B.M. 
U.S.G.S.  625" 625.46 

Stony  Creek,  1^  miles  southwest  of  railroad  station;  chisel  mark  on  bowl- 
der north  side  of  road  leading  to  Stony  Creek,  marked  "B.M.  U.S.G.S. 
692" 691.99 

Stony  Creek,  2J  miles  northwest  of;  chisel  mark  on  bowlder  south  side  of 
road,  150  feet  southeast  of  white  house  and  100  feet  south  of  monument 
marked  "Cameron"  at;  marked  "B.M.  U.S.G.S.  819" 819.18 

Stony  Creek,  }  mile  southwest  of  post-office  at;  chisel  mark  on  bowlder 
north  side  of  road,  150  feet  north  of  yellow  house,  marked  "B.M. 
U.S.G.S.  911" 911.36 

Stony  Creek,  }  mile  northwest  of,  on  road  leading  to  Knowlhurst;  chisel 
mark  on  bowlder  north  side  of  road,  500  feet  northwest  of  house, 
marked  "B.M.  U.S.G.S.  874" 874.05 

Stony  Creek  post-office,  1}  miles  northwest  of;  chisel  mark  on  bowlder 
west  side  of  road  at  edge  of  woods,  1,500  feet  north  of  white  house, 
marked  "B.M.  U.S.G.S.  971" 970.89 
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Feet. 
Stony  Creek  post-office,  2}  miles  northwest  of,  on  Knowlhurst  road;  chisel 

mark  on  bowlder  west  side  of  road,  1,400  feet  northwest  of  white  house, 

marked  "B.M.  U.S.G.S.  1098" 1,097.89 

Stony  Creek  post-office,  3J  miles  northwest  of;  chisel  mark  on  bowlder 
west  side  of  road,  1,300  feet  northwest  of  house  in  clearing  marked 
"B.M.  U.S.G.S.  1307" 1,307.16 

Stony  Creek  post-office,  4i  miles  northwest  of;  chisel  mark  on  bowlder 
north  side  of  road,  80  feet  east  of  house  on  knoll  near  Knowl hurst, 
marked  *'B.M.  U.S.G.S.  1403" 1,402.69 

Stony  Creek,  5^  miles  northwest  of;  chisel  mark  on  bowlder  at  white 
house  owned  by  John  Q.  Adams,  marked  **  B.M.  U.S.G.S.  1511 " 1, 511. 04 

Knowlhurst,  bench  mark  on  bronze  tablet  set  in  foundation  wall  of 
Methodist  Episcopal  church  at;  southeast  comer;  marked  "1583 
ALBANY" :.  1,583.948 

HERKIMER,  HAMILTON,  ST.  LAWRENCE,  AND  FRANKLIN  COUNTIES. 

Nbhasane,  Raquette  Lake,  Blue  Mountain,  Tupper  Lake,  and  Long  Lake 

Quadrangles. 

The  elevations  in  the  following  list  are  referred  to  mean  sea  level 
by  using  the  Gristmill  bench  mark  at  Albany  as  a  datum.  They  are 
based  on  bench  marks  at  Long  Lake  village  and  Fulton  Chain  station, 
established  during  the  past  four  seasons  in  the  course  of  extended  cir- 
cuits of  primary  leveling.  The  initial  point  at  Long  Lake  is  a  copper 
plug  marked  "U.S.G.S.B.M.  1663."  (See  page  257  of  Appendix  to 
Eighteenth  Annual  Report.)  Orginally  this  bench  mark  was  depen4ent 
on  an  assumed  railroad  datum  at  North  Creek,  but  in  1898  it  was  raised 
0.306  foot  (see  page  344  of  Appendix  to  Twentieth  Annual  Report) 
through  adjustment  with  a  line  of  primary  levels  brought  from  Herki- 
mer. In  1899  precise  levels  of  E.  L.  McNair  (see  page  383,  this  report) 
from  Schenectad}*^  to  North  Creek  gave  a  final  elevation  to  North  Creek 
bench  mark,  which  raised  it  0.436  foot,  thus  making  the  final  correc- 
tion to  the  Long  Lake  bench  mark,  as  published  in  the  Appendix  to 
the  Eighteenth  Annual  Report,  amount  to  +0.742  foot,  and  the  final 
adjusted  elevation  of  the  above-described  bench  mark  is  accepted  as 
1,658.511  feet  above  mean  sea  level. 

At  the  other  end  of  this  circuit  of  levels  is  the  initial  check  bench 
mark  at  Fulton  Chain,  marked  "  R  1712."  (See  page  355  of  Appendix 
to  Twentieth  Annual  Report.)  The  elevation  of  this  bench  mark  is 
.  now  msed  0.395  foot,  which  is  a  mean  diflference  found  in  the  lines 
from  North  Creek  via  Indian  Lake  and  Long  Lake,  and  that  from  North 
Creek  via  Cedar  Lakes  and  Honnedaga  Lake,  and  that  from  Utica  direct 
to  Fulton  Chain.  The  final  accepted  elevation  for  the  above-described 
bench  mark  is,  therefore,  1,711.680  feet  above  mean  sea  level. 

All  elevations  between  Long  Lake  and  Newcomb,  Indian  Lake  and 
Long  Lake,  and  Indian  Lake  and  Wakely  dam,  as  published  in  the 
Appendix  to  the  Eighteenth  Annual  Report  and  corrected  by  note 
inserted  in  the  Appendix  to  the  Twentieth  Annual  Report,  have  lieen 
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raised  and  readjusted  and  are  published  in  the  following  list  in  accord- 
ance with  the  results  of  the  additional  circuit  closures  procured  during 
the  field  seasons  of  1897  and  1899.  The  elevations  to  the  south  of 
Fulton  Chain,  Wakely  dam,  and  North  Creek,  as  published  in  the  pre- 
ceding annual  reports  above  cited,  are  not  readjusted  herewith.  Those 
elevations,  as  corrected  in  the  Appendix  to  the  Twentieth  Annual 
Report,  are  subject  to  further  varying  corrections  from  zero  to  +.4 
feet. 

The  leveling  of  the  past  season  was  executed  by  Messrs.  W.  W. 
Gilbert  and  A.  W.  Gill,  levelmen,  under  the  general  direction  of  Mr. 
A.  M.  Walker,  topographer. 

All  bench  marks  dependent  on  the  leveling  of  this  season  are  marked 
with  the  letters  "ALBANY"  in  addition  to  the  figures  of  elevation.  . 

FULTON   CHAIN,    VIA    NEW    YORK   CENTRAL  AND   HUT»80N    RIVER   RAILROAD,    TO  * 

LONCi    LAKE   WEBT. 

Feet. 
Fulton  Chain,  5  feet  north  of  Wakley's  Hotel,  8  feet  east  of  railroad  track; 

bronze  table  set  in  eoath  face  of  bowlder,  marked  **  1712  R." 1, 711. 680 

Fulton  Chain,  1  mile  north  of;  nail  in  top  north  Hide  of  post  supporting 
114-mile  poHt,  marked  on  tie'*  IT.S.G.S.  1717  B.M/' 1,717.87 

Fulton  Chain,  2  miles  north  of;  nail  on  top  south  side  of  post  supporting 

113-mile  post,  marked  on  tie  "G.S.  B.M.  1726" 1,726.61 

Clearwater,  2  miles  south  of;  nail  in  top  north  side  of  post  supporting 
111-mile  post,  marked  on  tie  "G.S.  B.M.  1736" 1,734.60 

Clearwater,  1  mile  south  of;  nail  in  top  south  side  of  post  supporting 
110-mile  post,  marked  on  tie  "G.S.  B.M.  1757" 1.755.49 

Clearwater,  600  feet  south  of,  35  feet  east  of  track;  bronze  tablet  set  in 
west  face  of  large  bowlder,  marked  *'1753  ALBANY" 1,751.737 

Clearwater,  1  mile  north  of;   nail  in  top  north  side  of  poHt  supporting 

108-niile post,  marked  on  tie  "1805  G.S.  B.M." 1,803.34 

Clearwater,  2  miles  north  of;  chisel  mark  on  rock  west  side  of  track,  5 
feet  from  track,  5  feet  north  of  107-mile  post 1, 865. 42 

Big  Moose,  2  miles  south  of;  nail  in  top  south  side  of  post  supporting  mile- 
post  106,  marked  on  tie  *'G.S.  B.M.  1923" 1,921.90 

Big  Moose,  1  mile  south  of  chisel  mark  on  rf)ck  5  feet  east  of  track  and  5 
feet  north  of  milepost  105 1, 971. 98 

Big  Moose,  110  feet  east  of  point  of  switch  at  east  end  of  side  track,  40 
feet  south  of  main  track,  25^  west  of  west  line  of  Hennessey's  Hotel; 
bronze  tablet  set  in  northwest  face  of  large  bowlder,  marke<l  **2036 
ALBANY" 2,034.15 

Big  Moose,  1  mile  north  of;  nail  on  top  north  side  of  post  supporting  103- 
mile  poet,  marked  on  tie  "G.S.  B.M.  2026" 2,024.46 

Big  Moose,  2  miles  north  of;  nail  in  top  south  side  of  post  supporting  102- 
mile  post,  marked  on  tie  "G.S.  B.M.  1946" 1,944.23 

Woods  Lake,  1}  miles  south  of;  nail  in  top  south  side  of  post  supporting 
101-mile  post,  marked  on  tie  "G.S.  B.M.  1891" 1,889.12 

Woods  Lake,  1}  miles  south  of;  nail  in  top  north  side  of  post  supporting  100- 
mile  post,  marked  on  tie  "G.S.  B.M.  1894" 1,892.39 

Woods  Lake,  fmile  south  of;  62  rails  south  of  station;  575  feet  north  of 
100-mile  post;  125  feet  south  of  small  stream;  20  feet  west  of  track; 
bronze  tablet  set  in  northeast  face  of  large  bowlder,  marked  "1881 
ALBANY" 1,879.604 
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Feet. 

Woods  Lake,  J  mile  north  of;  nail  in  top  north  side  of  post  supporting  99- 
mile  post,  marked  on  tie  "G.S.  B.M.  1871" 1,868.94 

Woods  Lake,  li  miles  north  of;  chisel  mark  on  top  of  bowlder  10  feet  north 
of  98-mile  post 1,872,90 

Beaver  River,  If  miles  south  of;  nail  in  top  north  side  of  post  supporting 
97-mile  post,  marked  on  tie  **G.S.  B.M.  1814" 1,812.00 

Beaver  River,  J  mile  south  of;  nail  in  top  north  side  of  post  supporting  96- 
mile  post,  marked  on  tie  "G.S.  B.M.  1735" 1,733.25 

Beaver  River;  aluminum  tablef  set  in  east  face  of  foundation  stone  under 
south  support,  east  side  of  railroad  water  tank,  marked  ' '  1693  ALBANY  "  1 ,  691. 689 

Beaver  River,  IJ  miles  north  of;  nail  in  top  south  side  of  post  supporting 
94-mile  post,  marked  on  tie"  G.S.  B.M.  1681" 1,679.30 

Beaver  River,  2i  miles  north  of;  nail  in  top  north  side  of  post  supporting 
93-mile  post,  marked  on  tie  "G.S.  B.M.  1697" 1,695.04 

Keepawa,  1|  miles  south  of;  nail  in  top  south  side  of  post  supporting  92- 
mile  post,  marked  on  tie  "G.S.  B.M.  1686" 1,684.86 

Keepawa,  1  mile  south  of;  chisel  mark  on  bowlder;  bowlder  20  feet  east 
of  track  and  20  feet  north  of  bridge  over  the  Beaver  River 1, 695. 68 

Keepawa  station,  38  rails*  lengths  north  of;  75  feet  north  of  90-mile  post;  100 
feet  west  of  track;  aluminum  tablet  set  in  east  face  of  large  bowlder, 
marked  *'1722  ALBANY" 1,720.794 

Keepawa,  1^  miles  north  of;  chisel  mark  on  small  bowlder  2}  feet  west 
and  1 J  feet  north  of  89-mile  post 1,733.30 

Keepawa,  2t  miles  north  of;  chisel  mark  on  top  of  bowlder  opposite  88- 
mile  post,  7  feet  south  of  post,  marking  sections 1, 775. 58 

Nehasane,  1}  miles  south  of;  chisel  mark  on  ledge  of  rock  5  feet  east  of 
track  and  12  feet  south  of  87-mile  post 1, 779. 99 

Nehasane,  i  mile  south  of;  nail  in  top  north  side  of  post  supporting  86- 
mile  post  1,821.05 

Nehasane  Lake,  surface  of  water 1, 714. 

Nehasane,  200  feet  south  of  Mr.  Ames's  house  (Nehasane  station),  20 
feet  west  of  main  track;  aluminum  tablet  set  in  east  face  of  ledge  of  rock, 
marked  "1789  ALBANY" 1,787.356 

Nehasane,  1  mile  north  of;  chisel  mark  on  top  of  large  bowlder;  bowlder 
260  feet  south  of  84-mile  post  and  8  feet  east  of  track 1, 751. 94 

Bog  Lake,  }  mile  south  of;  nail  in  top  of  south  side  of  post  supporting  83- 
mile  post,  marked  on  tie  "G.S.  B.M.  1751" 1,749.62 

Bog  Lake,  0.1  mile  north  of;  90  feet  north  of  82-mile  post;  45  feet  east  of 
track;  nail  in  root  southwest  side  of  birch  tree 1,  755. 75 

Bog  Lake,  1^^  miles  north  of;  35  rails'  lengths  north  of  milepost;  81  miles 
from  Malone;  35  feet  west  of  track;  aluminum  tablet  set  in  east  face  of 
large  bowlder,  marked  "1764  ALBANY" 1,762.499 

Long  Lake  West,  If  miles  south  of;  spike  driven  in  west  side  of  first  tele- 
graph pole  north  of  80-mile  post 1, 764.  76 

Long  Lake  West,  J  mile  south  of;  chisel  mark  on  bowlder  8  feet  west  of 
track  and  15  feet  south  of  79-mile  post 1, 787. 45 

Long  Lake  West,  215  feet  north  of  People's  Hotel,  30  feet  east  of  track; 
aluminum  tablet  set  in  west  face  of  outcrop  of  rock,  marked  **  1789 
ALBANY  " 1.787.613 
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UOSii    LAKE   WE8T,    VIA    CHILDWOLD,    TUPPER   LAKE,    WAWBKEK,    AND   AXTON, 

TO   POOT  OF   LONG   LAKE. 

Feet. 

Long  Lake  Weflt,  1  mile  north  of;  center  chiseled  square  on  outcrop  of  rock 
opposite  south  point  of  switch  of  section  18,  2}  feet  below  grade  on  left 
side  of  track,  marked  "A" 1,775.18 

Long  Lake  West,  2  miles  north  of;  center  chiseled  square  on  small  rock 
cut,  120  yards  north  of  milepost  76  on  right  side  of  track 1,  729. 58 

Long  Lake  West,  3  miles  north  of;  nail  driven  in  south  side  of  lK)tt4jm  ))ost 
of  milepost  75 1,  724. 03 

Horseshoe  station,  1  mile  south  of;  center  chiseled  square  on  shoulder  of 
rock  east  side  of  track  6  feet  from,  3  feet  above,  and  110  yards  north  of 
milepost  74 1,  733. 44 

Horseshoe  station;  aluminum  tablet  set  in  east  face  of  large  bowlder  at, 
about  1  foot  above  ground,  and  50  feet  north  of  station  and  50  feet  west 
of  track,  marked  **1739  A" 1,738.003 

Horseshoe,  1  mile  north  of;  center  chiseled  square  on  bowlder  west  side 
of  track,  17  rails  north  of  milepost  72 1 ,  761.  75 

Horseshoe,  2  miles  north  of;  center  chiseled  square  on  bowlder  right  side 
of  trat»k,  20  feet  north  of  mUepoet  71 1,754.91 

Horseshoe,  3  miles  north  of;  center  chiseled  square  on  bowlder  on  left  of 
track,  34  rails  north  of  milepost  70,  marked  "B" 1,706.28 

Pleasant  Lake  station,  C. ;  13  rails  north  of  milepost  69,  center  chisele<l 
square  on  top  of  bed  rock,  east  side  of  track,  in  small  rock  cut,  3  feet 
above  track,  marked  **C" 1,677.87 

Pleasant  Lake,  1  mile  north  of ;  13  rails  north  of  milepost  68;  center  chis- 
eled square  on  left  side,  in  small  rock  cut,  on  bed  rock  2J  feet  above 
track,  marked  '*D" 1,684.82 

Childwold  station,  }  mile  south  of;  center  chiseled  square  on  top  of  bowl- 
der, left  side  track,  at  north  end  of  long  cut  north  of  milepost  67 1, 709. 92 

Childwold,  U.8.G.S.;  aluminum  tablet  set  in  face  of  roi^k  cut,  40  rails 
south  of  station  on  left  side  track,  marked  "ALBANY  1713  " 1, 712. 990 

Childwold,  52  rails  north  of;  center  chiseled  square  <m  top  of  white  bowl- 
der on  right,  marked  "E" 1,728.86 

Childwold,  1 J  miles  north  of;  top  of  bolt  on  south  side  milepost  65 1,  711.  75 

Piercefield  station,  150  feet  west  of;  center  chiseled  square  on  top  of  brown 
bowlder,  south  side  track,  marked  "F" 1,673.59 

Piercefield  station,  }  mile  east  of  and  15  feet  south  of  milepost  63;  center 
chiseled  square  on  top  of  large  brown  bowlder,  right  side  of  track, 
marked  "G" 1,640.36 

Piercefield  station,  1}  miles  north  of  and  580  feet  south  of  milepost  62; 
cut  on  the  top  edge  of  a  ledge  of  rock  on  the  right  side  of  track,  marked 
•*H" 1,599.96 

Tupper  Lake  Junction,  2  miles  west  of  and  about  45  feet  east  of  point  of 
Underwood  switch;  center  chiseled  square  on  bowlder  left  side  of  track, 
marked  **I" 1,558.72 

Tupper  Lake  Junction,  1  mile  west  of;  top  of  bolt  on  north  side  milepost  60.  1, 554. 56 

Tupper  Lake  Junction,  aluminum  tablet  set  in  foundation  to  water  tank 
New  York  Central  and  Hudson  River  Railroad,  Adirondack  Division, 
marked  "1555 ALBANY" 1,555.857 

Tupper  Lake  post-office,  center  chiseled  square  on  top  of  bed  rock,  about 
60  feet  northeast  of  American  House,  marked  "B.M.J.  U.S.G.8." 1, 556. 68 

Tupper  Lake,  New  York,  f  mile  east  of;  150  feet  west  of  unpainted  house, 
center  chiseled  square  on  bowlder  south  side  of  road  and  10  feet  south 
of  telephone  pole,  marked  "K" 1,668.46 
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Tiipper  Lake,  1}  miles  ea«t  of;  center  chiseled  square  on  top  of  larj^elxiwl- 

der,  left  side,  close  to  wheel  track,  marked  "L" 

Tupper  Lake,  2}  miles  east  of;  chiseled  square  on  top  of  bowlder  south 

side  of  road  at  angle  to  left,  marked  '* M  '* 

Tupper  Lake,  3}  mile^  east  of;  chiseled  square  on  top  of  large  bowlder  6 

feet  high,  north  side  road  at  crossing  of  Cornell  forestry  west  line, 

marked  *'N" 

Tupi>er  Lake,  4 J  miles  east  of;  chiseled  on  top  of  bowlder  north  side  of 

road,  small  bowlder  on  top,  marked  ** O '* 

Wawbeek,  J  mile  west  of;  chiseled  square  on  top  of  bowlder  south  side  of 

road,  close  to  wheel  track,  marked  "  Q" 

Wawbeek,  0.6  mile  southeast  of;  chiseled  square  on  top  of  black  bowlder 

west  side  road,  close  to  wheel  track,  marked  '*  R" 

Wawbeek,  1^  miles  southeast  of  and  in  the  first  clearing  west  of;  chiseled 

square  on  top  of  bowlder  4  feet  high,  north  side  road,  100  feet  west  of 

stream 

Axton  post-office,  2  miles  north  of  and  90  feet  south  of  2  milepost  to 

Axton;  chiseled  square  on  ledge  of  rock  east  side  road,  marked  **T" . . . 
Axton  post-office,  1  mile  north  of;  nail  driven  in  telephone  pole  opposite 

red  hipped-roofed  bam 

Axton  poet-office,  0.6  mile  south  of;  center  chiseled  square  on  bowlder  at 

forks  of  the  road,  marked  '*U" 

Axton,  1}  miles  south  of;  chiseled  square  on  top  of  bowlder  in  the  middle 

of  the  road  marked  '*  V *' 

Axton,  2.8  miles  south  of;  chiseled  square  on  top  of  rock  in  road,  marked 

"W" 

Raquette  Falls,  1  mile  north  of  Talbot's  house  and  75  yards  north  of  Cor- 
duroy bridge;  chiseled  square  on  bowlder  in  middle  of  road,  marked  "X'* 
Raquette  Falls;  chiseled  square  on  top  of  bowlder  150  feet  west  of  Talbot's 

house, marked  **  Y'* 

Raquette  Falls,  upper  end  of  carry;  chiseled  square  in  ledge  of  rock  flush 

with  ground,  30  feet  northeast  of  large  birch,  marked  "Z " 

Raquette  Falls;  aluminum  plug  set  in  bowlder  150  feet  west  of  Martin 

Talbot's,  stamped  "ALBANY  1874" 

Long  Lake,  island  in  lower  end  of;  aluminum  plug  set  in  top  of  bowlder 

420  feet  west  of  house  owned  and  occupied  by  Amos  Robinson,  marked 

•*1638  ALBANY" 


LOSii   LAKE   WESn*  TO    LONO    LAKE,    VIA    LITTLE  TUPPER   LAKE. 

Long  Lake  West,  1  mile  east  of;  80  feet  east  of  18  milepost,  nail  in  root 
west  side  of  beech  tree,  south  side  of  road 1 

Long  Lake  West,  2  miles  east  of;  chisel  mark  on  bowlder  in  stream,  8  feet 
north  of  road  and  40  feet  east  of  1 7-mile  post 1 

Long  Lake  West,  3  miles  east  of;  chisel  mark  on  bowlder  in  front  of  16- 
mile  post 1 

Long  Lake  West,  4  miles  east  of;  opposite  15-mile  post,  10  feet  from  road, 
in  southeast  face  of  large  bowlder;  aluminum  tablet,  marked  '*1839 
Albanv"  I 

■r 

Little  Tupper  Lake,  3J  miles  west  of;  chisel  mark  on  bowlder  in  frcmt  of 
14-mile  post 1 

Little  Tupper  Lake,  2^  miles  west  of;  chisel  mark  on  part  of  shattered 
bowlder  at  north  edge  of  road,  25  feet  east  of  13-mile  post 1 

Little  Tupper  Lake,  1 J  miles  west  of;  nail  in  root  southwest  side  of  large 
birch  tree;  tree  75  feet  east  of  12-mile  post  and  12  feet  north  of  road 1 


Feet.* 
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Litte  Tupper  Lake,  at  comer  of  road  to  keeper's  house;  1  mile  west  of 
lake;  40  feet  we^t  of  comer  north  side  of  road;  chisel  mark  on  bed 
rotk,  marke<i  *T.8.G.S.  B.M.  1748" 1,747.02 

Little  Tupper  Lake,  head  of;  at  Loomip'H  eamp,  150  feet  southeat^t  of 
camp,  25  feet  from  l)am;  north  face  of  large  bowlder;  aluminum  tablet, 
marked  "1760  ALBANY" 1,758.272 

Little  Tupper  Lake,  i  mile  east  of;  115  feet  west  of  10  milepost;  8  feet 
north  of  road;  25  feet  west  blacksmith's  shop  at  Moynehan's  lumber 
camp;  west  face  of  large  bowlder;  aluminum  tablet,  marked  "1739 
ALBANY" 1,737.996 

Little  Tupper  Lake,  H  miles  east  of ;  15  feet  west  of  9-mile  post;  15  feet 
south  of  road;  chisel  mark  on  large  bowlder 1,940.80 

Little  Tupper  Lake,  2}  miles  east  of;  in  road  ditch,  north  side  of  road, 
125  feet  west  of  8-mile  post;  chisel  mark  on  bed  rock 1, 967. 47 

Little  Tupper  Lake.  8^  miles  east  of;  in  road  ditch,  south  side  of  road,  65 
feet  east  of  7-mile  post;  chisel  mark  on  high  portion  of  rock 1 ,  946. 05 

Big  Brook,  H  miles  west  of;  north  side  of  road,  10  feet  east  of  6-mile 
poet;  chisel  mark  on  bowlder 1,828.22 

Big  Brook,  250  feet  north  of;  12  feet  east  of  road;  west  face  of  lar^^ 
bowlder;  aluminum  tablet,  marked  **'1722  Albany  " 1 ,  720.  791 

Long  Lake,  4  miles  west  of;  in  road  ditch,  south  side  of  road,  15  feet 
west  of  4  milepost;  chisel  mark  on  bowlder 1 ,  737. 99 

Long  Lake,  3  miles  west  of;  3  feet  south  of  road  and  20  feet  west  of  3-mile 
post ;  chisel  mark  on  bowlder 1, 787. 03 

Long  Lake,  2  miles  west  of;  10  feet  north  of  road;  25  feet  west  of  2-mile 

post;  chisel  mark  on  bed  rock 1, 782. 51 

Long  I^ke,  1  mile  west  of;  in  front  of  1-mile  post;  chisel  mark  on  bowlder.  1, 742. 98 

Long  Lake,  front  line  of  Lake  House;  35  feet  south  of  house;  chisel  mark 

on  bowlder  (Colvins  B.jJf.  71  A.) 1,636.47 

BRANDRETH   STATION,    VIA    BRANDRETH    AND  RAqUBTTE     LAKES  TO   GROVE 

HOUSE,    LONG   LAKE. 

Brandreth  station,  i  mile  east  of;  chisel  mark  on  bowlder,  north  side  of 

road 1,772.26 

Brandreth  station,  2  miles  east  of;  nail  in  root  of  stump,  north  side  of  road 

at  2-mile  poet 1 ,  845. 59 

Brandreth  station,  3  miles  east  of;  at  spring  south  side  of  road,  just  east 

of  3-mile  poet,  chisel  mark  on  bowlder 1 ,  996. 13 

Brandreth  Lake,  3^  miles  west  of;  nail  in  root  of  stump  north  side  of  road, 

west  of  Deer  Pond  stream 1, 899. 4 

Brandreth  I^ke,  2}  miles  west  of;  nail  in  root  of  birch  tree  at  5-mile  post.  1, 895.  70 
Brandreth  I^e,  IJ  miles  west  of;  100  feet  west  of  West  Pond  stream, 

south  side  of  road,  chisel  mark  on  l)owlder 1 ,  844. 39 

Brandreth  Lake,  Brandreth  Camps,  northwest  comer  of  clearing,  10  feet 
east  of  road,  40  feet  south  of  edge  of  woods,  south  face  of  bowlder,  alu- 
minum tablet,  marked  **1915  ALBANY" 1,913.05 

North  Pond,  surface  of  water 1 ,  860. 00 

Big  Salmon  Lake,  surface  of  water 1 ,  800. 00 

South  Pond,  surface  of  water 2, 008. 00 

East  Pond,  surface  of  water 1 ,  957. 00 

Brandreth  Lake,  surface  of  water 1, 878. 00 

Brandreth  Camp,  1}  miles  southeast  of;  chisel  mark  on  Ik) wider  at  small 
blazed  cedar  tree  west  side  of  mad 1 ,  885. 11 
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Brandreth  Lake,  foot  of;  30  feet  west  of  State  road,  12  feet  south  of  Bran- 
dreth  Outlet,  aluminum  tablet  in  northeast  face  of  large  bowlder, 
marked  "1884  ALBANY"... 1,882.482 

Brandreth  Lake,  townphip  line,  south  side  of  road,  30  feet  west  of  spring, 
chisel  mark  on  bowlder 1, 871. 61 

W<K)ds  Camp,  Forked  Lake,  4  miles  west  of;  south  side  of  road,  chisel 
mark  on  bowlder,  at  old  4-mile  post 1, 864.  23 

Woods  Camp,  3  miles  west  of;  chisel  mark  on  bowlder  in  road  at  old 
3-mile  post 1,868.31 

North  Bay  of  Raquette  Lake;  chisel  mark  on  bowlder  at  southwest  corner 
of  Carry  and  State  road 1 ,  772. 20 

Woods  Camp.  1  mile  west  of;  just  east  of  clearing,  south  side  of  road; 
chisel  mark  on  bowlder  in  road 1, 831. 80 

Woods  Camp,  10  feet  east  of  east  line  of  house,  105  feet  in  front  of  house; 
chisel  mark  on  bowlder 1, 841. 38 

Raquette  Lake,  Antler's  Hotel,  30  feet  west  of  ice  house;  aluminum  tab- 
let in  bed  rock,  marked  '^811  ALBANY " 1, 809.  752 

Ra<iuette,  Forked  I^akes  Carry,  at  southwest  corner  of  Carry  and  State 
road,  5  feet  from  road,  15  feet  from  Carry,  in  northeast  face  of  large 
bowlder;  aluminum  tablet,  marked  *' 1796  ALBANY" 1,796.246 

Long  Lake,  head  of;  2)  miles  southwest  of;  at  fork  in  State  road  where 
road  goes  to  Forked  Lake,  130  feet  east  of  fork,  60  feet  south  of  road; 
north  face  of  large  bowlder,  aluminum  tablet,  marked  "1726  ALBANY  " .  1, 726. 340 

Buttermilk  Falls,  at  northwest  comer  of  road  to  dam;  chisel  mark  on 
bowlder 1,699.69 

Grove  House,  li  miles  southwest  of;  100  feet  south  of  curve  to  right  com- 
ing from  Forked  Lake,  at  summit  of  hill;  chisel  mark  on  bed  rock  in 
road  ditch,  east  side  of  road 1, 764. 29 

Salmon  Pond  Stream,  at  southwest  comer  of  highway  bridge;  chisel  mark 
on  bowlder 1, 643. 47 

Grove  House,  500  feet  east  of;  near  fence,  chisel  mark  on  large  bowlder. .  1, 671. 95 

BLUE   MOUNTAIN    LAKE  TO    UPPER   DOCK,    MARION   RIVER  CARRY. 

Blue  JViountain  schoohouse,  1  mile  west  of;  center  of  chiseled  square  on 
top  of  bowlder  on  left  side  of  road,  about  150  yards  south  of  Prospect 
House  and  25  yards  north  of  livery  stable 1, 836. 16 

Blue  Mountain  schoolhouse,  2i  miles  from  Pioneer  Bridge,  over  outlet 
of  Blue  Mountain  Lake,  center  of  chiseled  square  on  next  to  the  top 
stone  of  the  northeast  wing  wall 1, 803. 38 

Blue  Mountain  schoolhouse,  3  miles  west  of;  center  of  chiseled  square 
on  bowlder  in  road  about  20  feet  from  shore  of  Eagle  Lake,  and  31  feet 
above  it 1,792.22 

Blue  Mountain  school,  4  miles  west  of;  center  of  chiseled  square  cut  in 
slope  of  an  outcrop  of  rock  on  the  south  side  of  the  road;  outcrop  is 
about  40  feet  long 1,812.09 

Blue  Mountain  school,  6  miles  west  of;  center  of  chiseled  square  on 
bowlder  on  the  south  side  of  the  road  close  to  wheel  track  and  within 
2  feet  of  signboani  saying,  * '  7  miles  to  Pine  Knot " 1, 825. 03 

Marion  River  carry,  aluminum  tablet  set  in  the  east  face  of  a  ledge  of  rock 
on  the  north  side  of  the  road  opp<^site  the  upper  dock  of;  marked 
^'ALBANY  1793" 1,793.946 

Utowana  Lake,  surface  of  water 1 ,  788. 72 
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INDIAN    LAKE  TO   CEDAR  filVER. 

Feet. 
North  River,  500  feet  east  of  14-inile  post  from;  square  chisel  mark  on 

bowlder  8  feet  to  left  of  and  2.5  feet  above  center  of  road,  about  180  feet 

east  of  bridge  over  small  stream,  flowing  north 1, 683. 22 

Cedar  River,  iron  bridge  over;  downstream  end  of  west  abutment,  square 

chisel  mark : 1,670.21 

North  River,  185  feet  south  of  west  of  15-mile  post  from;  square  chiisel  mark 

on  bowlder  70  feet  to  right  of  and  4.5  feet  above  center  of  road 1, 683. 52 

CEDAK   RIVER   HOl'SE  TO   WAKELY   DAM. 

Main  road,  f  mile  from;  square  chisel  mark  on  bowlder  20  feet  to  right  of 
and  1.7  feet  above  center  of  road,  275  feet  l)ack  from  small  stream 1, 694. 51 

Main  road,  1}  miles  from;  square  chisel  mark  on  bowlder  6  feet  to  left  of 
and  4.7  feet  above  center  of  road 1 ,  743. 85 

Main  road,  3  miles  from;  square  chisel  mark  on  bowlder  J^  feet  to  right  of 
and  2.6  feet  above  center  of  road,  365  feet  back  from  log  house  on  left 
of  road 1,773.37 

Main  road,  Sj^  miles  from;  square  chisel  mark  on  outcrop  8  feet  to  right  of 
and  1.6  feet  above  center  of  road,  210  feet  back  from  summit 1, 913. 02 

Main  road,  5}  miles  from;  square  chisel  mark  on  lai^  bowlder  28  feet  to 
left  of  and  5.8  feet  above  center  of  road,  500  feet  back  from  white  frame 
schoolhouse  on  right  of  road 1, 866. 76 

Potter's  house,  i  mile  beyond;  nquare  chisel  mark  on  Ixiwhler  21  feet  to 
left  of  and  2.9  feet  above  center  of  road,  200  feet  north  of  east  of  partly 
log  and  partly  frame  house  on  left  of  road 1, 876. 41 

Brown's  house,  }  mile  l)eyoud  and  7f  miles  from  main  road;  copper  plug 
net  in  bowlder  15  feet  to  right  of  and  5.3  feet  above  center  of  road,  20 
feet  north  of  bridge  over  small  stream  flowing  to  left,  marked**  U.S.G.S. 
B.M.  1918" I,913.:i55 

Brown's  house,  H  miles  beyond;  square  chisel  mark  on  bowlder  5  feet  to 
left  of  and  2.8  feet  above  center  of  road,  300  feet  beyond  summit 1, 960. 44 

Brown's  house,  1}  miles  beyond;  square  chisel  mark  on  bowlder  7  feet  to 
right  of  and  3.5  feet  above  center  of  road,  50  feet  northeast  of  pole  bridge 
over  brook  flowing  to  left 2, 033. 09 

Brown's  house,  2}  miles  beyond;  square  chi.«el  mark  on  bowlder  7  feet  to 
right  of  and  3.9  feet  above  center  of  road,  7  feet  southeast  of  blazed 
beech  tree 2, 084.  72 

Wakely  Pond  outlet,  12  feet  l)eyond  bridge  over;  square  chisel  mark  on 
bowlder  4  feet  to  right  of  and  1  foot  above  center  of  road 2, 093. 59 

Wakely  dam;  copper  plug  in  bowlder  25  feet  east  of  north  of  log  house 
at,  marked  "U.S.G.S.  2124  Ft.  B.M."  2,119.546 

CEDAR  RIVER   HOUSE  TO   FOREST   HOUSE. 

Fifteen-mile  post,  f  mile  beyond;  Iwwider  7  feet  to  right  of  and  1.8  feet 

above  center  of  road,  square  chisel  mark « 1, 750. 91 

Sixteen-mile  post,  \  mile  beyond;  bowlder  8  feet  to  left  of  and  0.4  foot 

above  center  of  road,  square  chisel  mark 1, 803. 70 

Seventeen-mile  post,  J  mile  beyond;  square  chisel  mark  on  outcrop  8  feet 

to  left  of  and  1 .4  feet  above  center  of  road 1, 922. 17 

Seventeen-mile  post,  I  mile  beyond;  square  chisel  mark  on  bowlder  14 

feet  to  left  of  and  3.6  feet  above  center  of  road 1, 895. 36 

Eighteen-mile  post,  J  mile  beyond;  square  chisel  mark  on  bowlder  9  feet 

to  right  of  and  3.8  feet  above  center  of  road 1, 892. 41 
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Eighteen-mile  post,  1  mile  beyond;  square  chisel  mark  on  bowlder  7  feet 

to  left  of  and  2.8  feet  above  center  of  road,  190  feet  back  from  brook 

flowing  to  right 1,773.69 

Forest  House,  19}  miles  from  North  River;  copper  plug  in  outcrop  25  feet 

to  north  of  west  of  northwest  corner  of  barroom;  marked  "U.S.G.S. 

1941  Ft.  B.M." 1,937.027 

FOREST   HOUSE  TO   BLIE   MOUNTAIN    LAKE. 

Denmark's  house,  300  feet  southeast  of;  20|  miles  from  North  River; 
square  chisel  mark  on  bowlder  16  feet  to  right  of  and  3.4  feet  above 
center  of  road 1, 875. 47 

North  River,  21 J  miles  from;  square  chisel  mark  on  bowlder  7  feet  to  right 
of  and  0.9  foot  above  center  of  road 1 ,  775. 02 

Rock  River,  bridge  over,  21f  miles  from  North  River;  square  chisel  mark 
on  downstream  end  of  easterly  abutment 1, 774. 35 

North  River,  23}  miles  from;  square  chisel  mark  on  large  bowlder  12  feet 
to  left  of  and  2.4  feet  above  center  of  road,  at  point  of  crossing  of 
swamp 1,  773. 02 

Blue  Mountain  Lake  House,  i  mile  back  from;  square  chisel  mark  in 
recess,  westerly  end  of  large  bowlder  7  feet  to  right  of  and  2.6  feet  above 
center  of  road  at  point  125  feet  southeast  of  junction  of  main  road  and 
road  leading  to  Prospect  House 1,  786.  73 

BLUE    MOUNTAIN    LAKE  TO    LONG   LAKE. 

I 

Blue  Mountain  Lake,  foundation  of  new  schoolhouse;  cross  in  copper  tab- 
let set  in  second  stone  from  southwest  corner  of  second  course  from  top, 
marked  '*1810" 1,805.50 

Blue  Mountain  Lake  schoolhouse,  f  mile  beyond;  square  chisel  mark  on 
bowlder  7  feet  to  left  of  and  3  feet  above  center  of  road,  65  feet  back 
from  watering  trough  on  right 1, 939.  79 

Blue  Mountain  Lake  schoolhouse,  H  miles  from;  square  chisel  mark  on 
bowlder  15  feet  to  right  of  and  0.3  foot  above  center  of  road,  opposite 
Duprez*s  house 2, 163. 70 

Blue  Mountain  I^ke  schoolhouse,  1|  miles  from;  square  chisel  mark  on 
lx)wlder  6  feet  to  left  of  and  1.5  feet  above  center  of  road,  75  feet  beyond 
small  stream  flowing  to  left 2, 073. 46 

Blue  Mountain  Lake  schoolhouse,  2J  miles  from;  square  chisel  mark  on 
bowlder  8  feet  to  right  of  and  1.9  feet  above  center  of  road  about  850 
feet  beyond  brook  flowing  to  left 2, 072. 40 

Bennett's  house,  j  mile  beyond;  square  chisel  mark  on  bowlder  8  feet  to 

left  of  and  1  foot  above  center  of  road 1, 946.  70 

Salmon  River,  i  mile  beyond;  square  chisel  mark  on  bowlder  6  feet  to 
right  of  and  2.8  feet  above  center  of  road 1, 821. 83 

Salmon  River,  }  mile  beyond;  square  chisel  mark  on  bowlder  8 "feet  to  left 
of  and  2.1  feet  above  center  of  road,  515  feet  bevond  small  stream  flow- 
ing  to  left  and  138  paces  back  from  6-mile  post 1, 798. 10 

Long  Lake,  SJ  miles  from;  copper  plug  in  bowlder  12  feet  to  left  of  and 
2.1  feet  above  center  of  road,  marked  "  U.S.G.S.  1855  Ft.  B.M." 1, 850. 989 

Long  Lake,  4}  miles  from;  square  chisel  mark  on  bowlder  11  feet  to  left 
of  center  of  road,  35  feet  beyond  brook  flowing  to  left 1, 782. 33 

Long  Lake,  4i  miles  from;  square  chisel  mark  on  outcrop  6  feet  to  left  of 
and  0.4  foot  above  center  of  road,  75  feet  back  from  ledge  on  left 1, 819. 08 

Long  Lake,  3}  miles  from;  square  chisel  mark  on  large  bowlder  near 
fence,  500  feet  east  of  South  Grove  House 1, 671. 95 
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Three-mile  poet,  410  feet  beyond;  square  chisel  mark  on  projecting  stone 
at  northerly  comer  of  foundation  of  red-roofed  frame  house  on  right  of 
road 1 

Long  Lake,  1}  miles  from;  square  chisel  mark  on  outcrop,  7  feet  to  right 
of  and  2.2  feet  above  center  of  road,  100  feet  beyond  log  house  on  right. .  1 

Long  Lake.  1^  miles  from;  square  chisel  mark  on  bowlder  8  feet  to  left  of 
and  0.7  foot  above  center  of  roati,  325  feet  beyond  brook  flowing  to 
left 1 

Long  Lake,  200  feet  west  of  Sabattis's  two-storied  frame  house;  copper 
plug,  set  in  west  end  of  outcrop,  130  feet  to  left  of  center  of  road,  marke<l 
"r.S.G.S.  1663  Ft.  B.M.'* I 

LONG    LAKE  TO    NEWCOMU. 

Long  Lake,  }  mile  east  of;  square  chisel  mark  on  bowlder  11  feet  to  left  of 

and  7  feet  above  center  of  n)ad,  100  feet  northeast  of  Shaw's  sawmill. . .  1 
Long  Lake,  1}  miles  east  of;  square  chisel  mark  on  bowlder  30  feet  to  left 

of  and  6  feet  above  center  of  road,  125  feet  south  of  east  of  schoolhouse.  1 
Long  Lake,  2|  miles  east  of ;  square  chisel  mark  on  bowlder  10  feet  to  right 

of  and  3.7  feet  above  center  of  road,  25  feet  beyond  plank  culvert 1 

Long  Lake,  2|  miles  from;  square  chisel  mark  on  bowlder  8  feet  to  right 

of  and  3  feet  above  center  of  road,  125  feet  l)eyond  pole  culvert  over  drain .  1 
Long  Lake,  31  miles  east  of;  square  chisel  mark  ami  letter  '*A"  on  bowlder 

12  feet  to  left  of  and  2.1  feet  above  center  of  road 1 

Four-mile  post,  35  feet  back  from;  copper  plug  set  in  outcrop  14  feet  to 

right  of  and  2.5  feet  above  center  of  road,  marked  **r.S.G.8.  1863  Ft. 

B.M." 1 

Long  Lake,  4f  miles  from;  sr]uare  chisel  mark  on  bowlder  6  feet  to  right 

of  and  1.7  feet  above  center  of  road 1 

Long  Lake,  5}  miles  east  of;  sc]uare  chisel  mark  on  bowlder  22  feet  to  left 

of  and  1.7  feet  below  center  of  road,  275  feet  beyond  small  brook  flowing 

to  left ' 1 

Six-mile  post,  65  feet  east  of;  square  chisel  mark  on  bowlder  6  feet  to  right 

of  and  0.9  foot  above  center  of  road 1 

Seven-mile  post,  200  feet  east  of;  square  chisel  mark  on  bowlder  18  feet  to 

left  of  and  12  feet  above  c*enter  of  road 1 

Long  Lake,  7|  miles  east  of;  square  chisel  mark  on  bowlder  6  feet  to  right 

of  and  2.8  feet  above  center  of  road,  685  feet  east  of  culvert  over  small 

stream  flowing  to  left.... 1 

Hudson  Biver  bridge;  square  chisel  mark  on  top  of  coping  at  downstream 

end  of  w^est  abutment 1 

Sibley's  garden,  west  of  house;  square  chisel  mark  on  bowlder  at  south- 
west comer  of,  between  fence  and  road 1 

Newcomb  Methodist  Church;  copper  plug  in  outcrop  85  feet  northeast  of 

door  of;   16  feet  to  left  of  and  1.3  feet  above  center  of  road,  marked 

"U.S.G.S.  1640  Ft.  B.M." 1 

Newcomb  Hotel,  )  mile  northeast  of;  square  chisel  mark  on  upstream  end 

of  east  abutment  of  iron  bridge  over  creek 1 


Feet. 


728. 17 


671.32 


66:).  36 


658.511 


739.84 

780.77 

861.96 

861.27 

875. 32 

858, 291 

795.  21 

840.82 

838.63 

783.  48 

750.46 

663.24 

590.04 

636. 877 

561.  37 

LAKE   ELEVATIONS   IN    VARIOIS  TOWNSHIPS. 


Hamilton  County,  Long  Lake  Township: 

Baquette  Lake,  surface  ot  water 

Grass  Pond,  surface  of  water 

South  Sai^nt  Pond,  surfa<»e  of  water 


1,762 
1,860 
1,796 
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Hamilton  County,  Long  Lake  Township— Continued. 

Middle  Sargent  Pond,  surface  of  water 

North  Sargent  Pond,  surface  of  water 

Shallow  Lake,  surface  of  water 

Pilcher  Pond,  surface  of  water 

Cranberry  Pond,  surface  of  water 

ft  ' 

High  Pond,  surface  of  water 

Plumbley  I^ke,  surface  of  water 

South  Pond,  surface  of  water 

East  Pond,  surface  of  water 

Big  Salmon  Lake,  surface  of  water 

North  Pond,  surface  of  water 

Flatfish  Pond,  surface  of  water 

Moose  Pond,  surface  of  water 

New  Pond,  surfat»e  of  water 

Cary  Pond,  surface  of  water 

Sutton  Pond,  surface  of  water 

Bottle  Pond,  surface  of  water 

Antediluvian  Pond,  surface  of  water 

Little  Tupper  I^ke,  surface  of  water 

Rock  Pond,  surface  of  water 

Mud  Pond,  surface  of  water 

Little  Salmon  Lake,  surface  of  water 

Owls  Head  Pond,  surface  of  wattfr 

South  Pond,  surface  of  water 

Bear  Pond,  surface  of  water 

Clear  Pond,  surface  of  water 

Thayers  Lake,  surface  of  water 

Morehouse  Township: 

Eighth  Lake,  surface  of  water 

Lower  Brown  Track  Pond,  surface  of  water  . . 

Upper  Brown  Track  Pond,  surface  of  water. . 

Bug  Lake,  surface  of  water 

Indian  Lake  Township: 

Mud  Pond,  surface  of  water 

Blue  Mountain  Lake,  surface  of  water 

Eagle  Lake,  surface  of  water 

Utowana,  surface  of  water 

Minnow  Lake,  surface  of  water 

Crystal  Lake,  surface  of  water 

Rock  Pond,  surface  of  water 

Cascade  Pond,  surface  of  water 

Stevens  Pond,  surface  of  water 

Salmon  Pond,  surface  of  water 

Wolf  Pond,  surface  of  water 

O'Neil  Flow,  crest  of  dam 

Arietta  Township: 

Shed  Lake,  surface  of  water 

Herkimer  County,  Wilmurt  Township: 

Bucks  Pond,  surface  of  water 

Franklin  County,  Altamont  Township: 

Raquette  Pond,  surface  of  water 

Harriettstown: 

Upper  Saranac  Lake,  surface  of  water 


Feet. 


1, 

831 

1, 

825 

1, 

810 

1, 

813 

1, 

799 

1, 

785 

1, 

766 

2, 

008 

1, 

957 

1, 

800 

1, 

860 

1, 

788 

1, 

781 

1, 

842 

1, 

763 

1, 

792 

1, 

814 

1, 

735 

1, 

717 

1, 

721 

1, 

733 

1, 

759 

1, 

841 

1, 

755 

1, 

865 

1, 

720 

1, 

780 

1, 

790 

1, 

768 

1, 

769 

1, 

990 

1, 

822 

1, 

789 

1, 

788 

1, 

788 

2, 

007 

1, 

872 

t, 

770 

2, 

142 

h 

957 

2, 

069 

2, 

363 

1, 

803 

h 

904 

2, 

017 

1, 

541 

1, 

570 
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Bt  Lawrence  County,  Hopkinton:  Feet. 

Horseshoe  Pond,  surface  of  water 1 ,  723 

Lake  Pleasant,  surface  of  water : 1 ,  658 

Otsego  County,  Richfield  Springs: 

Schuyler  Lake,  surface  of  water 1 ,  278 

Cooperetown: 

Otsego  Lake,  surface  of  water 1, 194 

DUTCHESS  AND  ORANGE   COUNTIES. 
SCHUNBMUNK   MOUNTAIN  AND   MiLLBROOK   QUADRANGLES. 

The  elevations  published  in  the  following  list  are  based  on  an  alumi- 
num tablet  set  in  the  front  face  of  the  city  hall  in  Poughkeepsie  and 
marked  **173  ALBANY,  1899."  The  height  of  this  bench  mark  is 
derived  from  a  bench  mark  established  by  the  United  States  Coast 
and  Geodetic  Survey  line  of  precise  levels  between  Sandy  Hook  and 
Albany.  This  is  a  brass  bolt  in  an  arch  bridge  near  the  Poughkeepsie 
railway  station,  the  elevation  of  which  is  42.926  feet  above  mean  sea 
level.  Dependent  on  these,  it  is  accepted  as  being  172.583  feet  above 
mean  sea  level. 

The  leveling  was  executed  under  the  direction  of  Mr.  C.  C.  Bassett, 
topographer,  by  Mr.  Seth  Van  Loan,  levelman. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ters "ALBANY"  in  addition  to  their  figures  of  elevation. 

POUGHKBEPSIE. 

Feet. 

Station;  brass  bolt  keyed  in  fifth  stone  above  ground,  second  step  from 

east  edge  of  column  on  north  side  of  arch  bridge,  marked  **-\-" 42. 926 

Intersection  of  Main  street  and  Da  vies  place;  top  of  iron  post 82. 21 

Intersection  of  Mill  and  North  Bridge  streets;  top  of  hydrant 133. 86 

Intersection  of  North  Bridge  and  Mansion  streets;  top  of  northeast  curb. .  140. 97 

Intersection  of  Mansion  and  Washington  streets;  top  of  northwest  curb. .  166. 53 

Intersection  of  Mansion  and  Gardner  streets;  top  of  northwest  curb 168. 13 

Railroad  repair  shop;  top  of  plug  in  2-inch  pipe  set  in  ground  4  feet  west 

of  southwest  comer  of 181. 77 

Poughkeepsie  and  Eastern  Bailroad  station ;  joint  of  rail  nearest 181. 81 

City  hall;  tablet  set  in  front  face,  marked  "ALBANY  173*' 172.583 

POUGHKEEPSIE,  VIA  PLEASANT  VALLEY  AND  SALT  POINT,  TO  CLINTON  CORNERS. 

Poughkeepsie;  point  on  comer  first  step,  east  abutment,  south  end  of 
bridge  over  small  creek,  first  east  of  station 172. 53 

Poughkeepsie;  point  on  top  stone  of  old  culvert  just  east  of  Salt  Point 
crossing 193. 46 

Poughkeepsie;  point  in  circle  on  large  rock  between  tracks  of  Poughkeepsie 
and  Eastern  Railroad  and  Poughkeepsie  Bridge  route  and  about  i  mile . 
east  of  Salt  Point  crossing 211. 50 

Poughkeepsie;  point  on  top  stone,  northwest  end  of  west  abutment  small 
bridge  east  of  Van  Wagners  crossing .^ 242. 81 

Poughkeepsie;  point  in  comer  third  step  from  top,  south  end,  west  abut- 
ment, cattle  pass  and  bridge  at  Land  is' s  place,  1  mile  west  of  Pleasant 

Valley 231.18 
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Feet. 
Pleasant  Valley,  i  mile  west  of;  top  stone,  north  end,  west  abutment  of 

small  bridge 211.34 

Pleasant  Valley,  }  mile  east  of;  point  of  rock  chisel  marked  **©  U.S."; 

north  side  track,  rock  cut  J  mile  east  of  crossing 227. 47 

Pleasant  Valley,  2  miles  east  of;  point  on  second  stone  from  top  of  north 

end,  east  abutment,  cattle  pass 233. 15 

Pleasant  Valley;  tablet  set  in  face  of  rock  north  side  of  track,  300  feet  east 

of  station,  marked  "ALBANY  211" 211.054 

Salt  Point,  }  mile  west  of;  point  on  face  of  stone  near  ground,  about  mid- 
dle of  west  abutment  Central  New  England  Railway  bridge  over  Pough- 

keepsie  and  Eastern  Railroad,  chisel  marked  **  U.  -f-  S-" 252. 85 

Salt  Point;  point  on  embedded  stone  edge  of  roadway  just  east  of  station. .      252. 12 
Salt  Point,  1  mile  east  of;  comer  second  stone  from  top  of  south  end,  west 

abutment,  Leggett's  Bridge 266.93 

Ginton  Comers;  point  on  rock  in  edge  of  road  between  Wright's  store 

and  Brown's  house 306. 44 

Clinton  Corners;  nail  in  locust  stump  under  wall  in  front  of  Brown's 

house 303.5 

Clinton  Comers;  Upton  Lake,  surface  of  water 303 

Clinton  Comers;  tablet  set  in  coping  stone,  north  end,  west  abutment, 

bridge  over  Salt  Point  Creek,  marked  "ALBANY  244" 244.361 

CLINTON    CORNERS,    VIA    WASHINGTON     HOLLOW     AND    SOUTH     MILLBROOK,    TO 

DOVER  PLAINS. 

Hibemia;  point  on  east  side,  south  abutment,  near  end  of  truss  bridge 

over  creek 250 

Hibemia;  nail  in  root  of  large  maple  at  Four  Corners 284. 54 

Washington  Hollow,  i  mile  north  of;  point  on  flat  rock  west  side  of  road, 

about  600  feet  south  of  Howell's  place;  point  chisel  marked  '*  U.S." . . .      334. 11 
Washington  Hollow;  point  on  embedded  rock  near  point  of  rock  front  of 

Wheeler's  Hotel 330.50 

Millbrook,  3  miles  from;  nail  in  root  of  butternut  tree  in  grass  triangle 

formed  at  Sharon  road  intersection 410. 78 

Millbrook,  2  miles  west  of;  point  in  stone  in  south  parapet  wall  of  bridge 

over  stream;  point  marked  ** U.S." 459. 21 

South  Millbrook,  J  miles  west  of;  point  on  rock  north  side  of  road,  chisel 

marked  ** U.S." 544.61 

South  Millbrook,  point  on  stone  in  edge  of  road  northeast  comer  road 

intersection  at;  chisel  marked  "U.S.  544.7" 548.04 

Millbrook;  aluminum  plate  on  west  side  Millbrook  Bank  near  southwest 

comer  of  building,  marked  "ALBANY  568" .• 568.478 

South  Millbrook,  point  on  rock  brow  of  long  hill  east  of;  south  side  of  road 

and  chisel  marked  "U.S." 658.26 

Little  Rest,  J  mile  west  of;  point  on  embedded  bowlder  near  fence  north 

side  of  road,  about  300  feet  west  of  John  Sheehy's 743. 47 

Dover  Plains,  4  miles  from;  point  on  rock  road  comer  at  Stillings  Point, 

chisel  marked  "U.S." 909.51 

Dover  Plains,  3^  miles  west  of;  nail  in  root  of  elm  tree  at  road  intersec- 
tion in  front  of  Haight's 843.06 

Stone  Church  Brook;  point  on  south  side  road  about  20  feet  west  of  bridge 

over  point  chiseled,  marked  "U.S.804" 807.36 

Dover  Plains,  1^  mile  north  of;  nail,  root  of  middle  maple  on  north  side 

of  triangle  at  road  crossing 466. 99 
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Feet. 
Dover  Plains;    point  of  rock  in  triangle  in  front   of  schoolhonae,  road 

interj»ection 410.  77 

Dover  Plains,  poet  at  Ketchum's  corner;  top  of 403.48 

Dover  Plains,  nail  in  timber  foundation  of  flag  pole  at  Dover  Plains  hotel; 

chisel  marked  "U.S." 407.31 

Dover  Plains;  tablet  set  in  northwest  (X)mer  of  bank,  marked  "ALBANY 

406" 406.255 

DOVKR  PLAINS,    VIA   WASSAIC  AND  AMENIA  ALONG    HARLEM  RAILROAD,   TO 

MILLERTON. 

Dover  Plains,   4  miles  from;   stone  under  southwest  (romer  of  Smith's 

comcril) 435.  25 

Waasaic,  1  mile  south  of;  point  on  end  stone,  third  course  from  top  east 

end,  north  abutment,  bridge  over  highway,  chisel  marked  "U.S." ;i35. 37 

Wassaic,  i  mile  south  of;  corner  of  stone  on  buttress,  face  north  abut- 
ment, bridge  over  Wassaic  Creek 442. 50 

Wassaic,  600  feet  south  of;  point  west  end,  north  abutment,  bridge  over 

stream 452.78 

Amenia,  mill  pond;  surface  of  water 534 

Amenia  station;  point  east  end,  south  abutment,  overhead  bridge  south 

of 652.4 

Amenia,  1  mile  north  of;  point  on  stone  west  edge  railroad  300  feet  south 

of  road  crossing 682. 51 

Amenia,  aluminum  tablet  set  in  comer  stone  southwest  comer  Amenia 

Bank  marked  "ALBANY  573" 573.496 

Sharon,  point  on  rock  west  side  railroad  360  feet  north  of;  86/45  milepost 

point  marked  with  chisel  "U.S." 577.20 

Sharon  station,  i  mile  north  of;  point  on  stone  west  of  railroad  300  feet 

north  of  88/39  milepost 626.26 

Coleman's,  j-  mile  north  of;  point  on  second  step  from  top  west  end, 

north 'abutment,  overhead  bridge  No.  126 586. 23 

Amenia-Millerton-Pine  Plains-Sharon   road  intersection,   comer  coping 

stone  imder  girder  w^est  end,  north  abutment,  bridge  at 623. 1 7 

Millerton,  i  mile  south  of;  point  on  east  end,  north  abutment,  bridge 

No.  30 680.15 

Millerton,  first  bridge  north  of;  point  on  second  stone  from  top  west  end, 

south  abutment 699. 07 

MILLERTON,    VIA    8HEKOHEKA    ALONG    NEWBURG,    DUTCHESS   AND   CONNECTICIT 

RAILROAD,    TO   PINE   PLAINS. 

Millerton;  aluminum  tablet  on  northeast  front  of  brick  block  hotel  uiarked 

"ALBANY  701" 700.602 

Millerton,  point  on  second  stone  from  top,  south  end,  west  abutment, 
bridge  on  Newburg,  Dutchess  and  Connecticut  Railroad  at  crossing 706.14 

Millerton;  point  on  cattle  pa^  bridge  No.  70,  800  feet  west  of  railroad  in- 
tersection         716. 9 

Millerton;  point  on  cattle  pass  bridge  No.  68,  second  step  east  end,  south 
abutment 738.68 

Winchell's  station,  700  feet  south  of;  point  on  rock  north  of  track 949. 46 

Winchell's  station,  IJ  miles  west  of;  point  east  end,  south  abutment, 
cattle  pass  bridge  No.  66 864.3 

Shekomeka,  1  mile  north  of;  point  on  fourth  step  from  top,  west  end,  south 
abutment,  overhead  bridge  No.  6J3 731. 43 
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Feet. 
Shekomeka,  1}  miles  west  of;  point  on  embedded  stone  west  side  of  track; 

chisel  marked  "U.S."  100  feet  west  of  bridge  No.  61 572.88 

Bethel  station,  point  north  end,  west  abutment,  bridge  No.  57,  west  of; 

chiselmarked  "U.S." 600.36 

Bethel  station,  i  mile  west  of;  point  lower  step,  south  end,  west  abutment, 

cattle  pass  bridge  No.  56 - 513.  72 

Pine  Plains,  |  mile  east  of;  point  on  stone  south  side  of  track  in  rock  cut 

600  feet  east  of  road  crossing 488.93 

Pine  Plains;  nail  in  root  of  elm  tree  north  of  track,  east  of  road  at  station.  469. 50 
Pine  Plains;  aluminum  tablet  set  in  stone  foundation  of  Myer's  dwelling, 

near  southeast  comer  of  house,  marked  *  'ALBANY  474  " 474. 198 

Pine  Plains,  point  west  end,  north  abutment,  culvert  No.  55,  300  feet  south 

of  crossing  }  mile  south  of , 661. 65 

PINE   PLAINS,  VIA   STISSING   AND   STANFORD V I LLK,  TO   CLINTON   CORNERS. 

Pine  Plains,  road  crossing  2|  miles  south  of;  point  on  second  step,  west 
end,  south  abutment,  bridge  No.  54,  200  feet  north  of  road  crossing 452. 95 

Attlebury  station,  point  east  side  cattle  pass,  bridge  No.  52,  i  mile  south 
of  station 443. 7 . 

Stiasing  station,  i  mile  north  of;  point  on  stone  east  of  track 445. 95 

Mclntyre,  aluminum  tablet  set  in  face  of  south  abutment,  thinl  course  from 
ground  Central  New  England  bridge  at ;  marked  "ALBANY399" 398. 982 

Stanford vi lie  station,  point  on  rock  west  side  of  track,  600  feet  north  of; 
chiselmarked  "U.S." 333.06 

Stanford ville,  i  mile  south  of;  point  on  stone  east  edge  of  track,  150  feet 
south  of  crossing 331. 34 

Stanford  ville,  1  mile  south  of;  point  south  end  embedded  timber  trestle. .      320.  7 

Stanford  ville,  1  mile  south  of;  spike  driven  in  base  of  telegraph  pole,  sec- 
ond east  of  trestle  *    323.07 

Willow  Brook;  point  on  bowlder  west  side  of  road,  north  of  railroad  sta- 
tion, chiselmarked  "U.S." i 553.97 

Willow  Brook,  f  mile  west  of;  point  of  rock  north  side  of  track,  between 
two  small  rock  cuts,  point  chisel  marked  "U.S." 372. 18 

Clinton  Corners  Crossing,  point  on  top  stone  southwest  corner  west  abut- 
ment, first  bridge  west  of 300. 17 

POUGHKEEPSIE,  VIA    HIGHLAND   ALONG    WEST  SHORE   RAILROAD,  TO  NEWBURG. 

Poughkeepsie;  point  on  embedded  stone  in  yard  No.  95  Gardner  street; 

Poughkeepsie  and  Eastern  Railroad  crossing,  Grardner  street 179.  71 

Poughkeepsie  bridge;  point  on  second  course  from  top,  north  end,  east 

abutment;  chisel  marked 180. 30 

Poughkeepsie  bridge;  point  southwest  comer  top  stone  south  end,  west 

abutment;  chisel  marked 224. 90 

Highland;  bolthead  on  northeast  baseblock  of  bridge- bent,  intersection 

Highland-Lewisburg  roads 125. 67 

Highland;  point  top  of  stone  east  end  north  abutment  of  culvert  just 

south  of  station 7.  76 

Highland,  1}  miles  south  of;  point  on  ledge  opposite  flagman's  shanty. . .  1 1. 56 
Milton,  li  miles  north  of;  point  on  top  stone  east  end,  north  abutment, 

culvert;  chisel  marked 7. 93 

Milton  Dock;  tablet  set  in  window  sill  south  side  Townsend's  store  marked 

"ALBANY  9" 8.581 
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Feet. 
Milton,  )  mile  soath  of;  point  on  top  stone  east  end,  north  abutment, 

second  culvert,  south  side  of   Schermerhom's  shanty;    point  chisel 

marked  "U.S." '.  7.04 

Marlboro,  }  mile  south  of;  point  on  foot  stone  east  end,  south  abutment, 
bridge  No.  96,  pointchisel  nuu-ked  "U.S." 5.76 

Cedarcliff  station;  tablet  set  in  face  of  rock  1,000  feet  north  of;  marked 

"ALBANY  15" 14.608 

Cedarcliff;  point  on  second  step  from  top  east  end,  north  abutment,  north 
of  station,  chisel  marked  "U.S." 7.53 

Cedarcliff,  f  mile  south  of;  point,  second  step  from  top,  east  end,  north 
abutment,  near  Beacon  Point 7.  72 

Roseton,  500  feet  south  of;  point,  step  east  end,  north  abutment,  culvert; 
chisel  marked  "U.S." 7.74 

Newburg,  1}  miles  north  of;  point,  top  stone,  east  end,  north  abutment, 
culvert;  chisel  marked  "  U.  S. ;"  front  of  Wright's  engine  works 13. 80 

Newbuiig;  tablet  set  near  southwest  comer,  to  the  right  of  entrance  post- 
office  building,  marked  "ALBANY  95" 95.100 

NSWBURG,    VIA   ERIE   RAILROAD,   TO   CORNWALL. 

Newbuiig,  1   mile  southwest  of;  projection,  first  course  east  end,  south 

abutment,  bridge  seat;  chisel  marked 95. 16 

West  Newburg;  point,  second  step  from  top  east  end,  north  abutment, 

bridge  at  station 122. 10 

New  Windsor;  top  embedded  stone  under  tree  200  feet  south  of  station 

and  east  of  railroad 189. 37 

Vails  Gate  Junction,  point  on  stone  east  of  track  and  100  feet  south  of; 

chisel  marked 280. 53 

Cornwall,  f  mile  north  of;  point  on  stone  edge  of  road  crossing 249. 6 

CORNWALL,    VIA    NBWBURG   JUNCTION    ALONG    ERIE  RAILROAD,    TO   OXFORD. 

Cornwall,  600  feet  north  of;  tablet  set  in  face  of  west  abutment,  New  York, 

Ontario  and  Western  Bailroad  bridge 272.269 

Mountainville,    1  mile  north  of;  top  step,  east  end,  north  abutment  of 

cattl  e  pass 261 .  89 

Mountainville,  )  mile  north  of;  point  on  bridge  seat  near  end  of  truss, 

west  end,  south  abutment,  railroad  bridge 228. 13 

CORNWALL,  VIA  WOODBURY  AND  TURNERS  ALONG  ERIE   RAILROAD,  TO   OXFORD. 

Houghton  Farm  station;  point  on  stone  in  east  ditch  300  feet  north  of  . .      296. 31 
Woodbury,  1  mile  north  of;    point  on  bowlder,  east  ditch;  old  marked 

point 383.54 

Woodbury,  }  mile  north  of;  point  on  stone  in  east  side  of  track,  50  feet 

north  of  rock  cut;  chisel  marked  "U.  S." 399.57 

Woodbury;  point  on  northeast  foot  block  at  end  of  truss  bridge,  200  feet 

south  of  station 434. 46 

Woodbury,  f  mile  south  of;  stone  in  east  ditch ;  chisel  marked 462.  79 

Highland  Mills;  point  on  stone  northeast  comer  bridge  west  of  station. . .      475. 4 
Central  Valley;  point  on  stone  east  end,  south  abutment,  bridge  seat,  200 

feet  north  of  station 482.  76 

Central  Valley,  1,000  feet  south  of;  stone  in  west  ditch  along  railroad 490. 59 

Central  Valley;  tablet  set  in  large  stone  in  retaining  wall  front  of  Finken'H 

place,  first  west  of  Noxon's  store,  marked  "ALBANY  488" 487.  889 

Central  Valley,  2  miles  south  of;  stone  west  of  track,  200  feet  south  of 

farm  crossing 521. 60 
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Feet 
Newburg  Junction,  i  mile  north  of;  point  on  bridge  seat,  east  end,  south 

abutment  railroad  bridge 516. 79 

Arden;  Echo  Lake,  surface  of  water 707 

Arden,  300  feet  north  of;  point  on  top  east  end,  north  abutment,  bridge 

over  stream;  chisel  marked 520.  72 

Arden;  tablet  set  in  pier  top  east  end  railroad  bridge  over  stream,  300  feet 

north  of  station,  marked  "ALBANY  519" 519.250 

Arden,  1}  miles  east  of;  stone  north  side  of  road  on  hill;  chisel  marked 

"U.S." 799.82 

Arden,  4.7  miles  east  of;  stone  250  feet  north  of  barn  and  west  of  road  . .  913 
Doyle*8,  J  mile  east  of;  tablet  set  in  road  face  of  large  bowlder  marked 

"ALBANY  718" • 718.476 

Turner's,  300  feet  west  of;  point  on  north  end,  west  abutment,  bridge; 

chiselmarked  "U.S." 553.34 

Turner's,  1}  miles  west  of;  point  north  end,  east  abutment,  culvert 562, 21 

Monroe,  J  mile  east  of;  point  top  north  end  west  abutment  of  culvert 590. 87 

Monroe;  south  end  Carpenter's  feed  store  doorstep 607. 94. 

Oxfoni,  300  feet  east  of;  point,  north  end,  east  abutment,  overhead  bridge. .  530. 5 
Oxford,  point  on  rock  at  edge  of  path  to  spring,  J  mile  west  of;  chisel 

marked  "U.  S." 513.8;} 

OXFORD,    VIA    BURNSIDE,    TO   CORNWALL. 

Grey  court,  1,200  feet  east  of;  point  north  end,  east  abutment,  culvert; 
chisel  marked ^ 433. 96 

Grey  court;  tablet  set  in  face  of  north  abutment,  Lehigh  and  Hudson  River 
Railway  bridge  over  road,  marked  "ALBANY  447  " 446. 824 

Greycourt;  point  northwest  comer  south  pier,  under  second  bent  from 
south  end,  Lehigh  and  Hudson  River  Railway  bridge  at;  marked  with 
old  "X" 436.78 

(freycourt;  point  bridge  seat  east  end,  north  abutment,  Lehigh  and  Hud- 
son River  Railway  bridge  over  Erie  Railroad 448. 68 

Craigville,  300  feet  north  of;  point  second  step  from  top,  south  abutment, 
east  end,  cattle  pass 421. 97 

Farmingdale,  500  feet  north  of;  point  top  south  abutment,  east  end,  cattle 
paas 377.82 

Farmingdale,  J  mile  north  of;  point  top  south  abutment,  west  end,  cattle 
pass 390. 28 

Hamptonbui^,  i  mile  south  of;  point  top,  east  end,  south  abutment,  cattle 

pass 400.  36 

Hamptonburg,  point  }  mile  north  of;  on  west  end,  north  abutment,  cattle 
pass : 399.6 

Elesmere,  i  mile  south  of;  point  8ecx)nd  step  from  top,  west  end,  north 
abutment,  cattle  pass 371. 36 

Burnside,  J  mile  south  of;  point  second  step,  east  end,  north  abutment, 
railroad  Ijridge  over  swamp  on  Lehigh  and  Hudson  River  Railway 348. 14 

Burnside,  J\  miles  east  of;  tablet  east  face  of  road  bridge  abutment,  marked 

"ALBANY  357" 357.391 

Burnside,  J  mile  east  of;  point  north  end,  east  abutment,  roa<l  bridge 370.  8 

Little  Britain,  1  mile  west  of;  iM)int  stone  north  wide  track,  20  feet  east  62- 
mile  post 449. 09 

Little  Britain,  600  feet  ea.st  of;  point  south  end,  cast  abutment,  cattle  pass.       437. 4 

Meadowbrook,   IJ  miles  west  of;  point  south  end,  west  abutment,  top 

course  bridge  over  road 405.  81 
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Feet. 
Meadowbrook,  400  feet  east  of;  point  north  end,  east  abutment,  culvert. .      335. 8 
Cornwall,  f  mile  east  of;  point  on  coping  west  end,  south  abutment,  Erie 

Railroad  bridge 336.89 

Cornwall;  point  on  step  north  end,  west  abutment,  bridge  New  York, 

Ontario  and  Western  Railroad 270.38 

MADISON   COUNTY. 
CHnrsNANOo,  Cazbnovia,  Morrisville,  and  Oneida  Quadranqlbs. 

The  elevations  published  in  the  following  list  are  based  on  bench 
mark  No.  51,  established  in  the  course  of  the  precise  leveling  of  the 
United  States  Engineers  on  a  bridge  abutment  about  1  mile  east  of 
Higginsville.  The  height  of  this  bench  mark,  as  reduced  to  mean  sea 
level  in  accordance  with  the  latest  data  (see  Appendix  to  Nineteenth 
Annual  Report,  page  203),  is  accepted  as  430.320  feet  above  mean  sea 
level. 

The  leveling  was  executed  under  the  diivction  of  Mr.  A.  M.  Walker, 
topogittpher,  by  Messrs.  W.  W.  Gilbert  and  A.  W.  Gill,  levelmen. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ters ''ALBANY,"  in  addition  to  their  figures  of  elevation. 

CANA8T0TA,   VIA    PEKBYVILLE,    FENNER,  PETBBBORO,  MORRIS VI LLE,    AND  ROME, 

WATERTOWN    and    OODSNBBURO    RAILROAD,    TO   HIOOINBVILLB   AND    HAPPY 

VALLEY. 

Feet 
Canastota,  Peterboro  street  bridge  over  Erie  Canal ,  towpath  abutment, 

eaHt  wing,  fourth  step,  canal  bench  mark  No.  52 4.'i3. 963 

Canastota,  about  }  mile  south  of  New  York  Central  and  Hudson  River 
Railroad  station,  iron  bolt  set  in  coping  culvert  (Lehigh  Valley  Railroad 
benchmark  118) 457.447 

Clock ville,  400  feet  south  of ;  15  feet  east  of  track,  waterpipe  valve  case 
south  edge  of  bell  (Lehigh  Valley  Railroad  bench  mark  116) 645. 80 

Cotton  station,  Lehigh  Valley  Railroad  bench  mark,  114  inches,  ^  mile 
southwest  of  culvert,  for  farm  crossing  on  north  side  of  track,  iron  bolt 
in  coping 757. 993 

Perry^'ille,  1}  miles  northeast  of;  overhead  highway  crossing  north  abut- 
ment, west  face,  comer  railroad,  spike  driven  into  joint  of  masonry 907.  738 

Perry  ville,  crossroads,  new  schoolhouse  on  site  of  old  church,  comer  to 
right  of  front  entrance,  tablet  set  in  stone  foundation,  marked  "1103 
ALBANY'' 1,103.344 

Perryville,  1  mile  southeast  of;  fork  of  road,  bowlder  in  fork,  10  feet  from 
end  of  sluice,  marked  with  chisel ^ 1, 270. 44 

Perryville,  1}  miles  southeast  of;  crossroads  northwest  corner,  coping  of 
sluice,  marked  with  chisel i 1, 406. 98 

Fenner,  schoolhouse,  lower  stone  step,  northwest  comer,  marked  with 
chisel 1,546.53 

Fenner,  1  mile  south  of  and  1,000  feet  north  of  Peterboro  turnpike,  150 
feet  south  of  orchard,  75  feet  west  of  road,  in  outcrop,  copper  bolt 
marked  **1466S." 1,467.331 

Peterboro,  4  miles  west  of;  crossroads,  schoolhouse  near  southeast  comer, 
5  feet  from  road  opposite  south  end  of  schoolhouse,  bowlder  marked 
with  chisel 1,639.58 
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Feet. 
Peterboro;  2.2  miles  northwest  of;    road  to  right  opposite  schoolhouse 

southwest  corner,  bowlder  3  feet  from  fence  comer,  chisel  marked 1453. 26 

Peterboro;  schoolhouse  south  side  15  feet  from  rear  comer,  tablet  set  in 

stone  foundation,  marked  "1320  ALBANY" 1320.913 

Peterboro;  2  miles  south  of  crossroads,  southwest  comer,  maple  tree  2) 

feet  diameter,  point  notch  on  root 1304. 16 

Morrisvllle,  i  mile  west  of;  fork  of  road,  50  feet  south  of  elm  tree  IJ  feet 

diameter  by  east  road  fence,  post  notch  on  root 1288. 36 

Morrisvllle;  county  jail,  front,  7  feet  from  west  corner  to  tablet  set  in  stone 

foundation  marked  "1325  ALBANY" 1326.00 

Morrisville  station,  0.6  mile  west  of;  chisel  mark  on  bowlder  south  side 

of  road  30  feet  west  of  driveway  of  white  house  on  south  side 1436. 52 

Morrisville  station,  north  line  of;  top  of  rail 1225. 61 

Pine  Woods,  600  feet  west  of  railroad  crossing  on  Morrisville  road.    Nail 

in  root  north  side  of  large  elm  tree  In  fence  south  side  of  road 1 153. 02 

Whites  Comers,  |  mile  north  of;  15  feet  west  of  crossing,  nail  in  top  of 

stump  of  telegraph  pole —  • .     1 153. 68 

Pratts  station,  i  mile  north  of;  nail  in  top  of  254th  mllepost 1111. 41 

Pratts  station,  IJ  miles  north  of;  nail  in  top  of  255th  milepost 1048. 02 

Munnsville  station,  2  miles  south  of;  nail  in  top  of  256th  milepost 988. 27 

Munnsville  station,  1  mile  south  of;  nail  in  top  of  257th  milepost 926. 86 

Munnsville  station,  I  mile  south  of;  nail  in  top  of  258th  milepost 869. 29 

Munnsville;  aluminum  tablet  set  In  stone  foundation  south  side  15  feet 
east  of  southwest  comer  of  Dexter  &  Davis*  building  used  by  them  as 

store  and  post-office,  marked  "679  ALBANY" 679.261 

Stockbridge  station,  i  mile  north  of;  nail  in  top  of  259th  milepost 804. 1 

Valley  Mills  station,  }  mile  south  of;  nail  in  top  of  260th  milepost 741 .  03 

Valley  Mills  station,  1}  miles  north  of;  nail  in  top  of  262d  milepost 610. 89 

Kenwood,  }  mile  south  of;  nail  in  top  of  263d  milepost 547. 04 

Kenwood,  i  mile  north  of;  nail  In  top  of  264th  milepost 492. 29 

Oneida  Castle,  1  mile  south  of;  nail  in  top  of  265th  milepost 458. 03 

Oneida  Castle,  1  mile  south  of;  nail  in  top  of  266th  milepost 445. 36 

Oneida  station,  f  mile  south  of;  nail  in  top  of  267th  milepost 426. 69 

Oneida;  at  New  York  Central  &  Hudson  River  Railroad;  chisel  mark  on 
step  at  back  of  third  course  of  stone,  north  end  of  west  abutment  of  New 
York  Central  and  Hudson  River  Railroad  bridge  over  New  York,  Ontario 

andWestem 422.01 

Durhamville,  i  mile  south  of  station;  nail  in  top  of  269th  milepost 431. 57 

Durhamville,  west  road  bridge  canal  (Iron  bridge)  copper  bolt  in  southeast 

corner  of  third  step,  east  wing  of  towpath  abutment '     431 .  925 

Durhamville;  east  road  bridge  over  canal;  copper  bolt  in  southwest  cor- 
ner of  third  step,  west  wing  of  towpath  abutment 433. 043 

Durhamville,  J  mile  north  of  station;  nail  in  top  of  270th  milepost 430. 25 

State  bridge;  road  bridge  over  canal;  copper  bolt  southeast  corner  of  sec- 
ond step,  east  wing  of  towpath  abutment 431. 903 

State  bridge,  J  mile  east  of;  road  bridge  over  canal;  copper  bolt  southeast 

corner  of  second  step,  east  wing  of  towpath  abutment 431. 816 

Higginsville;  west  road  bridge;  on  southwest  corner  of  third  step,  west 

wing  of  towpath  abutment 432. 54 

Higginsville;  east  road  bridge  over  canal;  copper  bolt  southeast  corner  of 

third  step,  east  wing  new  towpath  abutment 432. 554 

Happy  Valley;  1  mile  east  of  (or  below)  Higginsville;  chisel  mark  on  pro- 
jection second  course  of  stone  in  face  of  north  abutment  of  road  bridge 
over  canal  (U.S.  Engineer's,  B.M.)  marked  "  B.M."  on  stone 432. 10 
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,  Feet- 

Happy  Valley;  same  bridge  and  abutment;  on  projection  eaet  wing,  finst 

course  near  angle,  chisel  mark  *' B.M."  (U.S. Engineer's  B.M.) 430. 320 

Happy  Valley;  same  bridge  and  abutment;  on  projection  third  course, 

east  wing  fourth  stone  from  end,  marked  '*B.M."  on  stone.     (Canal 

B.M.) 433.176 

MORRISVILLB,  VIA  WEST  BATON,  GEORGETOWN,  EARLVILLE,  AND  HAMILTON,  TO 

MORRI8VILLB  STATION. 

Eagleville,  H  miles  south  of  Morrisville,  fork  of  road  75  feet  south  of 
bridge,  elm  tree  2}  feet  diameter  in  fork,  point  notch  on  root 1, 264. 86 

EAGLEVILLE  ALONG  PUBLIC  ROAD,  VIA  WEBTT  EATON  TO  GEORGETOWN  STATION, 
THENCE  VIA  RAILROAD,  TO  BENCH  MARK  PLACED  IN  1897,  ABOUT  2^  MILES 
SOUTH   OP  ERIEVILLB. 

West  Eaton;  schoolhouse,  front,  right  of  entrance,  1  foot  from  corner; 
tablet  set  in  stone  foundation,  marked  *  *  1395  ALBANY  " 1 ,  39S.  443 

West  E^ton,  2  miles  southwest  of;  Hatch's  pond,  west  side  of,  200  feet 
north  of  farmhouse,  pine  tree  2}  feet  diameter  between  road  and  pond, 
point  notch  on  root 1, 481. 91 

Georgetown,  railroad  station  600  feet  north  of  elm  tree,  3  feet  diameter, 
by  west  road  fence,  point  notch  on  root 1, 444. 96 

Georgetown,  railroad  station  1}  miles  northwest  of;  1,200  feet  north  of 
road  crossing  5-foot  cattle  pass,  northwest  wing,  3  feet  below  track, 
marked  on  corner  of  step 1, 583. 31 

Georgetown  station,  1}  miles  southeast  of;  10-foot  span  bridge,  stream 
right  east  abutment,  north  end,  iron  bolt  in  abutment,  2^  feet  below  top 
of  tier 1,493.75 

Lebanon,  1  mile  west  of;  railroad  bridge  over  highway,  west  abutment, 
south  wing,  bottom  step,  face  comer 1, 393. 95 

Lebanon;  store  50  feet  north  of  station  east  of  street;  tablet  set  in  founda- 
tion wall  near  southwest  corner,  marked  "  1346  ALBANY  " 1, 345. 827 

Earlville,  3  miles  northwest  of;  bridge  stream,  left,  50  feet  northeast  of 
birch  tree  2  feet  diameter,  point  notch  on  root 1 ,  229. 69 

Earlville,  2)  miles  northwest  of;  bridge,  stream  left,  west  abutment  north 
wing,  face  comer,  top  step,  marked  with  chisel 1, 211. 60 

Earlville,  J  mile  north  of  station;  plate-girder  bridge.  New  York,  Onta- 
rio and  Western  Railroad,  south  abutment,  east  girder,  outside  anchor 
Ijolt,  top 1,086.79 

Earlville;  tablet  set  in  brickwork  of  schoolhouse,  1  foot  to  right  of  front 
door,  marked  "1100  ALBANY" ' 1,100.122 

Earlville,  f  mile  north  of;  top  of  anchor  lx)lt,  northwest  shoe  of  railroad 
bridge  over  stream 1, 087. 05 

Randallsville,  1^  miles  south  of;  nail  in  top  of  north  post  of  extra  rail  sup- 
port at  243d  in  ilepost ^ 1,105.12 

Randallsville;  at  water  tank;  nail  in  top  of  sill  under  south  side  of  water 
tank;  nail  in  east  end  of  sill 1, 110. 69 

Randallsville,  J  mile  north  of;  nail  in  top  of  south  post  extra  rail  support 
at  245th  milepost 1,114.64 

Hamilton,  ^  mile  south  of;  nail  on  top  of  nouth  post;  extra  rail  support  at 
246th  mile  post 1,107.49 

Hamilton;  south  side  of  Lebanon  street,  300  feet  east  of  railroad;  top  of 
fire  hydrant 1,113.557 

Hamilton  Bank  building;  aluminum  tablet  in  water  table  at  northeast 
corner  of  bank  building,  2  feet  west  of  corner,  marked  "1126  ALBANY" .  1, 125.  843 
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Feet. 
Hamilton,  1  mile  north  of;  chisel  mark  on  top  northwest  comer  top  course 

east  abutment  of  railroad  bridge  over  old  canal 1 ,  126. 91 

Pecksport,  f  mile  south  of;  nail  in  top  of  south  post  of  extra  rail  support 

at  249th  milepost 1,146.30 

Pecksport,  i  mile  north  of;  nail  in  top  of  south  poet  extra  rail  support  at 

250th  milepost 1,145.06 

Bouckville;  aluminum  tablet  in  wall  of  stone  building  occupied  by  Coe  & 

Brockett*B  store,  in  north  side  of  building  2  feet  above  ground  and  1  foot. 

west  of  northeast  corner,  marked  "1149  ALBANY" 1,149.414 

Bouckville,  i  mile  west  of,  i  mile  west  of  first  road  to  north;  chisel  mark 

on  westernmost  of  two  large  bowlders  on  north  side  of  road 1, 207.  47 

MONROE,  WAYNE,  ONTARIO,  YATES,  80HUY1.ER,  STEUBEN,  CHEMUNG, 

TOMPKINS,  AND   SENECA  COUNTIES. 

Macbdon,  Palmyra,  Canandaigua,  Phelps,  Penn  Yan,  Hammondsport,  Bath,  Corn- 
ing, Clyde,  Geneva,  Ovid,  Watkins,  Elmira,  Genoa,  and  Ithaca  Quadrangles. 

The  elevations  published  in  the  following  liyt  are  based  on  an  alumi- 
num tablet  set  in  the  post-office  building  in  Oswego  and  marked  "205 
Oswego."  (See  page  331,  Appendix  to  Twentieth  Annual  Report.) 
The  elevation  of  this  bench  mark,  as  therein  given,  is  accepted  as 
294.738  feet  above  mean  sea  level. 

The  leveling  of  this  season  was  done,  under  the  direction  of  Mr.  J.  H. 
Jennings,  topogi'apher,  by  Messrs.  C.  H.  Semper  and  W.  F.  Hammond, 
levelmen.  . 

All  bench  marks  dependent  upon  this  datum  are  marked  with  the 
lettei-s  "OSWEGO"  in  addition  to  their  figures  of  elevation. 

NEWARK,   SOUTH   AIX)N(}    NORTHERN   CENTRAL   RAILWAY,  TO  PHELPS  JUNCTION. 

Feet. 

Newark;  chisel  mark  on  bowlder  at  southeast  end  of  railroad  cut  1,500  feet 

south  of  Asylum  road  crossing 456. 48 

Newark,  4.5  miles  south  of;  on  large  rock  15  feet  east  of  railroad  on  farm 

crossing;  chisel  marked 540.  71 

Newark,  6  miles  south  of;  on  rock  on  northeast  side  of  railroad  crossing 

15  feet  east  of  rail,  2  feet  south  of  fence;  chisel  marked 546.  04 

Phelps  Junction;  east  comer  of  stone  step  of  flagman's  house  on  north  side 

of  railroad;  chisel  marked 570. 25 

Phelps  Junction,  1.2  miles  east  of;   on  east  end  of  stone  abutment  of 

aqueduct  on  south  side  of  track,  15  feet  from  east  end  of  wall;  chisel 

marked  "U.S. G.S.  B.M.  536" 5:«.  94 

Phelps;  aluminum  tablet  set  in  southwest  comer  of  schoolhouse  on  corner 

of  Main  and  Banta  streets,  marked  "542  OSWEGO  1899  " 542. 362 

Phelps,  5  miles  east  of;  top  of  iron  bolt  at  east  end  of  railroad  bridge  in 

wooden  guard  rail  on  south  side  of  track;  chisel  marked  *  *  B.  M.  U.S.G.S. 

516"  .1 '. 506.11 

Phelps,  2  miles  south  of;  top  of  rock  on  east  side  of  railroad,  20  feet  north 

of  ringing  post  1,500  feet  south  of  crossroad;  chisel  marked  "U.S.G.S. 

•    485" 485.28 

Oaks  Corners,  1.5  miles  south  of;  on  top  of  third  bolt  in  railroad-crossinj? 

sign  on  north  side  of  highway,  west  side  of  railroad 483. 86 

East  X ;  on  south wei^t  corner  of  stone  step  of  station  house  on  Lyons  and 

Geneva  Kailroad;  chisel  marked 477.  74 
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Feet. 

East  X,  1.7  miles  north  of;  top  of  lower  nut  on  west  side  of  railroad-cross- 
ing sign;  marked  red 490. 56 

East  X,  2.9  miles  north  of;  top  of  bolt  at  northwest  end  of  small  bridge, 
on  top  of  guard  rail,  marked  "490" 489.81 

PHELPS  JUNCTION  TO   PAIRPORT,  ALONG    NEW  YORK   CENTRAL  AND  HUDSON 

RIVER  RAILROAD. 

Phelps  Junction,  1.2  miles  west  of;  top  of  stone  abutment  of  creek,  on 
south  side  of  railroad;  marked  with  chisel  "U.8.G.S.  B.M.  563" 564.62 

Clifton  Springs;  top  of  south  abutment  of  small  creek  bridge  800  feet  east 
of  station;  chisel  marked  "  U.S.G.S.  B.M.  567  " 567. 14 

Clifton  Springs,  1.2  milea west  of;  top  of  bridge  abutment  over,  stream; 
chisel  marked  "U.S.G.S.  B.M.  572" 571.70 

Clifton  Springs,  3  miles  west  of;  top  of  abutment  of  small  creek  bridge 
south  side  of  railroad;  chisel  marked  "  U.S.G.S.  B.M.  602" 602. 42 

Clifton  Springs,  3.9  miles  west  of;  bronze  tablet  set  in  Lehigh  Valley  over- 
head bridge  abutment  over  Auburn  Branch  of  New  York  Central  and 
Hudson  River  Railroad,  north  abutment;  marked  "611  OSWEGO 
1899" 611.120 

Manchester,  top  of  bolt  in  top  west  abutment  of  railway  bridge  I^high 
Valley  Railway,  B.M.  No.359 606.52 

Manchester,  1.5  miles  west  of;  chisel  mark  on  rock  south  side  of  track, 
800  feet  west  of  crossing 600.  77 

Farmington,  2.2  miles  east  of;  chisel  mark  on  south  end  of  open  culvert.      591. 12 

Farmington,  bronze  tablet  set  in  top  of  large  bowlder  500  feet  south  of 
station  marked  " 599  OSWEGO  1899" 598.646 

Victor,  2  miles  east  of;  top  of  iron  post  set  at  end  of  curve,  600  feet  west 
of  crossing 575. 01 

Victor,  1,500  feet  east  of;  bronze  tablet  set  in  south  end  of  east  abutment 
of  railway,  cattle  pass,  marked  "559  OSWEGO  1899" 559. 129 

Valentine  Hall,  top  of  horse  block  at  schoolhouse,  800  feet  west  of 718. 93 

Valentine  Hall,  2  miles  northwest  of;  top  of  bowlder  at  east  side  of  road, 
1  mile  southeast  of  basin 569. 43 

Fairport,  3  miles  west  of;  chisel  mark  top  of  towpath  wall  of  stop  gate, 
Erie  Canal 463.62 

Fairport;  in  water  table  front  of  Union  School;  on  Church  street  alumi- 
num tablet,  marked  " 498  OSWEGO " 498.029 

PHELPS  JUNCTION,    VIA   STANLEY,    TO    PENN    VAN,    ALONG   THE   NORTHERN 

CENTRAL   RAILWAY. 

Orleans;  top  of  bolt  on  southeast  of  overhead  bridge  in  guani  rail  first  road 
north  of  station,  marked  "U.S.G.S.  B.M.  718" 717. 93 

Seneca  Castle;  top  of  abutment  on  stone  sluice  on  southwest  side  10  feet 
west  of  railroad,  in  highway,  at  station,  marked  "  U.S.G.S.  B.M.  784" .       783. 59 

Seneca  Castle,  1.8  miles  south  of;  to%  of  wall  of  cattle  pass,  south  abut- 
ment, west  side,  marked  with  chisel  *' U.S.G.S.  B.M.  812" 811.91 

Flint,  top  of  west  wing,  north  abutment  of  river  bridge  1,000  feet  north 
of;  marked  with  chisel  "U.S.G.S.  B.M.  821" 820.65 

Stanley;  aluminum  tablet  set  in  northwest  corner  of  grain  elevator  at  rail- 
road station,  marked  "903  OSWEGO  1899" 903.08 

Stanley,  0.9  mile  south  oi;  top  of  large  rock  in  farm  lane  35  feet  west  of 
railroad  by  cattle  pass,  marked  with  chisel  "U.S.G.S.  B.M.  908" 908.23 

Hall,  0.7  mile  south  of;  top  of. iron  bolt  in  guard  rail  of  cattle  pass,  south- 
east end,  marked  with  chisel  "  U.S.G.S.  B.M.  877 " 876. 65 
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Feet. 
Hall,  2.6  miles  south  of;  top  of  north  abutment  west  side  of  bridge  over 

small  stream  at  pumping  station,  marked  with  chisel  ''U.S.G.S.  B.M. 

853'' 853.24 

Bellona;  top  of  rock  on  east  side  of  railroad  25  feet  north  of  switch  at 
northendofvard,  marked  *'U.S.G.S.  B.M.  862"> 861.89 

Bellona;  aluminum  tablet  set  in  southeast  comer  of  Memorial  Presby- 
terian Church  on  Main  street,  marked  **731  OSWEGO  1899" \.      731.287 

Bellona,  0.2  mile  south  of;  on  northwest  corner  of  wall  of  culvert,  marked 
with  chisel  "U.S.G.S.  B.M.  853" ; 852.86 

Bellona,  1.2  miles  south  of;  top  of  rock  20  feet  from  railroad  at  farm  cross- 
ing, marked  with  chisel  '* U.S.G.S.  B.M.  846" 846. 09 

Benton;  tablet  setin  northeast  corner  of  Methodist  church,  marked  '*1089 
OSWEGO  1899" 1,088.904 

Benton,  1.4  miles  south  of;  on  northwest  comer  of  wall  to  small  bridge, 
marked  ** U.S.G.S.  B.M.  818" 818.30 

Benton,  2.2  miles  south  of;  top  of  wall  northwest  wing  of  highway  bridge 
50  feet  east  of  railroad  at  crossing,  marked  '*  U.S.G.S.  B.M.  805  " 804. 76 

PENN    VAN  TO   HIMRODS. 

Penn  Yan,  top  of  hydrant  in  front  of  saloon,  second  north  of  street  in 
front  of  Knapp  Hotel 737. 07 

Penn  Yan;  aluminum  tablet  set  in  front  face  of  Penn  Yan  Academy, 
marked  **767  OSWEGO  1899" \.      767.614 

Penn  Yan;  Keuka  Lake,  surface  of  water 709 

Penn  Yan;  top  of  east  wing  of  north  abutment  of  overhead  road  bridge, 
1,000  feet  south  of  station,  marked  " U.S.G.S.  B.M.  757" 757.00 

Penn  Yan,  2.4  miles  south  of;  top  of  rock  on  west  side  of  railroad  on  high- 
way mai^in,  marked  with  chisel  '* U.S.G.S.  B.M.  831 " 831. 56 

Milo;  top  of  rock  40  feet  west  of  railroad  at  first  road  south  of  station, 
marked  with  chisel  "U.S.G.S.   B.M.  853" 853.48 

Milo;  top  of  rock  on  south  side  of  road  in  front  of  hotel  barn,  marked  with 
chisel  *' U.S.G.S.  B.M.  929" 928.96 

Milo  Center;  tablet  set  in  east  side  of  church  on  Main  street,  marked 

•*947  OSWEGO  1899" 946.949 

Milo,  1.6  miles  south  of;  top  of  southeast  end  of  creek  abutment,  marked 
with  chisel  ** U.S.G.S,  B.M.  845" 845.66 

Himrods;  top  of  south  abutment  of  west  wing  of  bridge  over  stream'  500 
feet  north  of  station,  marked  with  chisel  "U.S.G.S.  B.M.  798" 798. 25 

HIMRODS  TO   4i   MILES  WEST  OF,    ALONG    HIGHWAY. 

Himrods,  1.9  miles  west  of;  chisel  mark  on  top  of  bowlder  at  side  of  road.  1, 191. 38 
Himrods,  3)^  miles  southwest  of ;  chisel  mark  on  bowlder  on  east  side  of 

road,  50  feet  south  of  road  leading  east 1, 255. 97 

Himrods,  4i  miles  southwest  of;  tablet  set  in  face  of  east  wing,  north  abut- 
ment, of  small  bridge  }  mile  south  of  forks  in  road,  marked  ^'1111 
OSWEGO  1899" 1,111.644 

HIMRODS,    VIA    FALL  BROOK    RAILWAY,    TO   READING   CENTER. 

Himrods,  500  feet  north  of;  chisel  mark  on  west  end  south  abutment  of 
bridge  on  Northern  Central  Railway 798. 25 

Himrods,  J  mile  south  of;  chisel  mark  on  southeast  corner  of  cattle  pass 
marked  '*917" : 916.82 

Dundee,  2  miles  north  of;  chisel  mark  on  large  lx)wlder  northwest  side  of 
track 995.44 
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»  Feet. 

Dundee,  chisel  mark  on  foundation  of  railway  water  tank 988. 70 

Dundee,  1}  miles  south  of;  chisel  mark  on  east  end  north  abutment  of 

trestle  over  big  stream 967. 41 

Dundee,  1}  miles  south  of;  chisel  mark  on  second  trestle  north  abutment.  984. 01 
Rock  Stream,  i  mile  north  of;  chisel  mark  on  east  end  south  abutment  of 

Rock  Stream  bridge 1,036.53 

Reading  Center,  2  miles  north  of;  chisel  mark  on  bridge  seat  of  cattle  pass 

}  mile  south  of  Rock  Stream 1, 045. 11 

STANLEY  TO  CANANDAIGUA   LAKE. 

Stanley,  1.9  miles  west  of;  top  of  rock  on  north  side  of  railroad  100  feet 
west  of  snow  fence,  marked  with  chisel  **  U.S.G.S.  B.M.  909" 909. 48 

Gorham,  top  of  girder  of  iron  bridge  north  side  east  end  100  feet  west  of 
station,  marked  with  chisel  *'  U.S.G.S.  B.M.  895  " 894. 96 

Gorham,  0.8  mile  west  of;  top  of  rock  on  north  side  of  railroad  by  farm 
gate,  marked  with  chisel  '*U.S.G.8.  B.M.  923" 923.26 

Greenes,  0.4  mile  west  of;  top  of  bolt  in  trestle  over  small  stream  north 
side  east  end,  marked  with  chisel  "U.S.G.S.  B.M.  959" 959.35 

Greenes,  2.3  miles  west  of;  top  of  bolt  in  rail  of  trestle  over  small  stream 
north  side  west  end,  marked  "U.S.G.S.  B.M.  882" 881.72 

Rushville,  first  road  east  of  station,  top  of  highway  bridge  rail  50  feet 
south  of  railroad  west  side,  south  end,  marked  with  chisel  "U.S.G.S. 
B.M.  868" ,..       867.50 

Rushville;  tablet  set  in  water  table  northeast  comer  of  Methodist  Episco- 
pal church,  marked  "870  OSWEGO  1899" 870.047 

Rushville,  1}  miles  south  of;  chisel  mark  on  large  bowlder  at  east  side  of 
road 1,111.40 

Canandaigua  Lake,  surface  of  water 685. 00 

POTTER  CENTER,    VIA   CRBANA,    TO  HAMMOND6PORT. 

Potter  Center,  1}  miles  north  of;  chisel  mark  on  large  bowlder  70  feet 

soutd  of  forks  in  road,  at  east  side  of  road 1, 221. 26 

Potter  Center,  }  mile  northwest  of;  chisel  mark  on  rock  at  bend  in  road  at 

side  of  road 1,073.28 

Potter  Center,  tablet  set  in  east  end  of  north  abutment  of  iron  bridge  over 

Flint  Creek,  mark^  "893  OSWEGO  1899" 892.512 

Potter  Center,  1  mile  south  of;  chisel  mark  on  top  of  bowlder  at  north- 
west comer  of  crossroads * 1, 034. 34 

Friend;  chisel  mark  on  west  abutment,  north  end  of  bridge,  at 986. 91 

Branchport,  4  miles  north  of;  chisel  mark  on  bowlder  100  feet  south  of 

road  and  400  feet  southwest  of  large  old  house 1, 018. 55 

Branchport,  3}  miles  north  of;  chisel  mark  top  of  bowlder  west  side  of 

road,  600  feet  south  of  fork  inroad 853.20 

Branchport,  2}  miles  north  of;  chisel  mark  top  of  bowlder  on  wing  wall 

southeast  comer  of  small  bridge 780.  79 

Branchport,  f  mile  north  of;  chisel  mark  on  top  covering  stone  east  end 

of  sluice 764. 85 

Branchport,  1,200  feet  east  of;  tablet  set  in  south  end,  west  abutment,  of 

highway  bridge  road  to  Penn Tan,  marked  "720  OSWEGO  1899" 719.  776 

Branchport,  1^  miles  south  of;  chisel  mark  on  east  end  of  culvert  700 

feet  south  of  forks  in  road 730. 87 

Gibsons,  3  miles  north  of;  aluminum  tablet  set  in  west  end  north  wall  of 

iron  bridge,  marked  "733  OSWEGO  1899" 732.726 

Urbanna,  tablet  set  in  east  side  of  wine  cellar,  marked  ' '  734  OSWEGO  1899  "      733. 604 
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Feet. 
Hammondflport,  2.1  miles  north  of;  chisel'  mark  on  rock  on  west  side  of 

road,  "765  B.  M."  marked  on  railing 765.08 

JIammondsport,  chisel  mark  on  covering  stone  of  drain  at  north  end  of 

L.  R.  McCorn's  wine  cellar,  300  feet  north  of  railway  station 740. 02 

Hammondsport,  }  mile  south  of;  tablet  set  in  west  end,  north  abutment 

of  bridge  over  inlet,  marked  "718  OSWEGO  1899  " 717. 807 

HAMMONDSPORT,    VIA   BATH,    TO   8AV0NA. 

Pleasant  Valley,  J  mile  west  of;  chisel  mark  on  north  end  of  pier  of  open 

bridge 819.  74 

Plermitage,  0.3  mile  west  of;  top  iron  railing  southwest  corner  of  highway 

bridge 957.34 

Court-house,  0.3  mile  west  of;  chisel  mark  on  northeast  corner  of  cattle 

pass , 1,123.12 

Bath;  tablet  set  in  water  table  county  clerk's  office  at  left  of  entrance, 

marked  "  1103 OSWEGO  1899" 1,102.605 

Bath,  2 J  miles  south  of;  chisel  mark  on  east  end  of  arch  culvert  under 

Delaware,  LAckawanna  and  Western  Railway 1 ,  082. 39 

Bath,  3.5  miles  south  of;  chisel  mark  on  west  end  of  parapet  wall  north 

abutment 1 ,  074. 26 

Savona;  tablet  set  in  south  end  east  abutment  of  highway  bridge  over 

Cohocton  River,  marked  "  1050  OSWEGO  1899 '' 1, 049. 921 

SAVONA,  VIA  BRADFORD  AND  TYRONE,  TO  READING  CENTER. 

Savona,  1.75  miles  north  of;  chisel  mark  on  large  bowlder  at  side  of  road.  1, 141. 04 
Savona,  0.5  mile  north  of;  iron  support  to  northwest  comer  of  iron  bridge.  1 ,  085. 01 
Bradford,  2  miles  south  of;  chisel  mark  on  bowlder  50  feet  south  of  road 

leading  east 1,228.57 

Bradford,  1  mile  south  of;  chisel  mark  on  bowlder  at  four  corners 1, 128. 39 

Bradford;  tablet  set  in  top  of  south  abutment  west  end,  marked  "1100 

OSWEGO  1899" ." 1,099.652 

Tyrone,  2.5  miles  south  of;  chisel  mark  on  bowlder  at  west  side  of  road 

at  small  house 1 ,  224.  76 

Tyrone,  2  miles  south  of;  chisel  mark  on  bowlder  200  feet  south  of  road 

to  east 1,204.45 

Tyrone;  top  of  top  chord  west  side  of  bridge  at  gristmill 1, 160. 84 

Tyrone;  bronze  tablet  set  in  west  end  of  south  wall  of  highway  bridge  at 

gristmill,  marked  "1150  OSWEGO  1899" \ 1,154.431 

Tyrone;  top  of  bowlder  at  corner  of  Lamoska  Hot-el 1, 236. 31 

Tyrone;  top  of  bowlder,  200  feet  east  of  bridge 1, 200. 36 

Tyrone,  1  mile  east  of;  chisel  mark  on  large  bowlder  100  feet  south  of 

road  to  Altay 1,358.91 

Tyrone,  1.5  miles  eaM.  of;  chisel  mark  on  bowlder  at  road  leading  south 

to  Monterey 1 ,  477. 14 

Tyrone,  2  miles  south  of;  chisel  mark  on  large  bowlder  at  west  of  road 

1,200  feet  north  of  crossroads 1, 528. 94 

Tyrone,  3  miles  southeast  of;  comer  stone  at  crossroads 1, 619. 63 

Monterey,  3.4  miles  north  of;  top  of  bowlder  at  west,  side  of  road 1, 517. 16 

Monterey,  3  miles  north  of;  top  of  bowlder,  50  feet  west  of  road 1, 434. 87 

Monterey,  1  mile  north  of;  top  of  iron  support  to  bridge,  southeast  corner 

of  bridge 1,256.72 

Monterey;  bronze  tablet  set  in  bowlder  60  feet  northwest  of  iron  bridge, 

marked  "1212  OSWEGO  1899" 1,211.997 
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Feet, 
Altay,  1  mile  sonthweat  of;  chisel  mark  top  of  bowlder,  at  weet  side  of  road  1, 281. 69 
A  hay,  1,000  feet  west  of;  bronze  tablet  set  in  top  of  north  wing  east  abut- 
ment of  highway  bridge,  marked  "  1213  OSWEGO  1899" 1, 212. 877 

North  Reading,  }  mile  north  of;  top  of  bowlder  at  road  comer 1, 285. 58 

SAVON  A,    VIA   ERIE  RAILWAY,   TO   PAINTED  POST. 

Savona,  0.45  mile  south  of;  chisel  mark  on  east  end  of  pier 1, 044. 21 

Savona,  1.8  miles  south  of;  top  of  bowlder  on  east  side  of  track  1,200  feet 

north  o|  crossing 1, 035. 84 

Campbells,  700  feet  north  of  station;  chisel  mark  on  east  end  of  bridge  seat 

south  wall  of  railroad  girder  bridge 1, 006. 45 

Coopers,  1  mile  south  of;  chisel  mark  on  east  end  of  bridge  seat  south 

wall 950.07 

Painted  Post,  2  miles  north  of;  crossing  of  Delaware,  Lackawanna  and 

Western  and  Erie  railways,  top  of  rail 948. 40 

Painted  Post,  1  mile  north  of;  chisel  mark  on  west  end  of  parapet  wall, 

north  abutment 942.12 

Painted  Post,  0.8  mile  west  of;  bronze  tablet  set  in  southeast  comer  of 

open  bridge  on  precise  line  marked  ''935  DUNKINK  1898" 935. 400 

COOPERS,   VIA  KACrr  CAMPBELL,   TO  MONTEREY. 

Coopers,  1  mile  north  of;  mark  (x)  on  anchor  bolt  southwest  comer  of 

iron  bridge 979.83 

Monterey,  3  miles  south  of;  top  of  bowlder  at  road  to  South  Bradford  ...  1, 126. 72 
Monterey,  IJ  miles  south  of;  bench  mark  top  iron  support  of  iron  bridge 
south  west  comer 1,176.90 

NORTH  ROSE,    VIA  LYONS,   TO  GENEVA. 

North  Rose,  0.5  mile  east  of;  chisel  square  on  south  end  of  west  abutment 

of  open  culvert  over  small  stream 379. 47 

Shears  Comers;  top  of  large  rock  in  fence  on  west  side  of  road,  100  feet 

north  of  crossroads  at  farm  gate,  chisel  marked  ''U.S.6.S.  B.M.  416"  .      415. 82 
Wayne  Center,  3.3  miles  north  of;  top  of  large  rock  in  stone  fence  on  north 

side  of  road,  100  feet  north  of  Frank  Phillips's  green  bam,  chisel  marked 

"U.S.G.S.  B.M.  406" 406.58 

Wayne  Center,  1.6  miles  north  of;  on  laiif^e  rock  in  center  of  road  to,  east 

toShears  Comers,  chisel  marked  **U.S.G.S.  B.M.  424" 424.042 

Wayne  Center;  tablet  bench  mark  set  in  southeast  comer  of  schoolhouse 

on  crossroads,  marked  "438  OSWEGO  1899" 437.952 

Lyons,  4.9  miles  north  of;  top  of  rock  on  west  side  of  road  by  large  pile 

of  cobbles,  300  feet  south  of  house,  chisel  marked  "B.M.  477 " 477. 12 

Lyons,  4  miles  north  of;  top  of  rock  on  east  side  of  road,  50  feet  north  of 

three  comers,  on  line  of  fence,  chisel  marked  "U.8.G.8.  B.M.  414"...      414. 10 
Lyons,  2.6  miles  north  of;  top  of  rock  on  west  end  of  small  bridge  at  four 

comers,  chisel  marked  "U.8.G.8.  B.M.  404" 404.08 

Lyons;  top  of  stone  post  at  southwest  comer  of  Jackson  and  Canal  streets, 

chisel  marked  "B.M.  406" 406.14 

Lyons;  tablet  in  Dutch  Reform  Church,  on  west  side  of*  Broad  street, 

between  Church  and  Peari  streeU»,  marked  "OSWEGO  437  1899"  ....      437. 434 
Thompson's,  2  miles  north  of;  top  of  rail  on  north  side  of  track,  in  wooden 

sluice  200  feet  west  of  hand-car  house,  6  feet  north  of  rail,  chisel  marked 

"B.M.  403" 403.11 
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Feet. 
Thompeon's,  0.9  mile  north  of;  top  of  south  end  of  west  abutment  of 

Creager  highway  bridge,  chisel  marked  *'  B.M.  400** 399. 81 

Thompson's;  top  of  spike  on  switch  stand  in  front  of  station,  most  west- 
erly spike,  chisel  marked  "B.M.  404;* 403.92 

Cuddeback,  0.8  mile  north  of;  on  northwest  comer  of  stone  foundation  of 
wooden  bent,  under  overhead  bridge,  on  east  side  of  railroad,  chisel 
marked  "B.M.  451" 451.53 

Cuddeback,  0.1  mile  north  of;  top  of  bolt  in  wooden  guard  rail  over  cul- 
vert on  west  side  of  track,  north  end  of  rail,'  marked  " B.M.  478" 477. 96 

Mitchells;  tablet  in  north  face  wall  of  post-office  at  railroad  crossing, 
Junius  post-office,  marked  "491  OSWEGO  1899" 491.614 

East  X,  1.3  miles  south  of;  top  of  coping  stone  on  west  parapet  wall  at 
small  creek  in  high  way  to  Geneva,  chisel  marked  "U.S.G.S.  B.M.  469".      459.62 

Geneva;  top  of  water  plug  on  north  side  of  railroad  on  Exchange  street,  at 
southwest  comer  of  Vance  Boiler  Works 458. 80 

Seneca  Lake,  surface  of  water 444. 0 

GENEVA,   VIA  KEXDAIA,   TO  OVID. 

Geneva;  tablet  set  in  water  table,  west  face  of  St.  Peter's  Church,  marked 

"481  OSWEGO  1899" 480.654 

Geneva,  1.9  miles  south  of;  top  of  copper  bolt  set  in  west  end  of  south 

abutment  of  road  bridge  No.  342,  L.  V. ,  marked  "  U.  S.  G.  S.  B.  M.  465  " . .      464. 67 
Geneva,  2.7  miles  south  of;  top  of  east  end  of  south  abutment  of  small  iron 

bridge,  marked  with  chisel  " U.S.G.S.  B.M.  467 " 466. 90 

Geneva,  6.3  miles  south  of;  top  of  iron  bolt  set  in  top  step  west  end  of 

south  abutment  of  Lake  road  overhead  bridge,  marked  "U.S.G.S. 

B.M.  522,"  No.337,L.V 522.28 

Yarick,  0.5  mile  south  of;  top  of  iron  pin  in  culvert  masonry  on  west  side 

of  arch,  L. v..  No.  236, marked  "U.S.G.S.  B.M.  547" 547.14 

Yarick,  1.8  miles  south  of;  tablet  set  in  northeast  foundation  stone  of 

Lehigh  Yalley  Railroad  water  tank,  on  west  side  of  railroad,  marked 

"562  OSWEGO  1899" 562.605 

Yarick,  4.2  miles  south  of;  top  of  coping  stone  of  railroad  culvert  on  west 

side  of  track,  marked  with  chisel  "U.S.G.S.  B.M.  604" 804. 36 

Kendaia;  tablet  set  in  northwest  comer  of  foundation  wall  of  grain  ele- 
vator, 40  feet  east  of  railroad  on  highway,  marked  "614  OSWEGO  1899" .      614. 106 
Kendaia,  0.7  mile  south  of;  top  of  iron  pin  set  in  rock  on  crossroads,  10 

feet  west  of  railroad,  200  feet  west  of  school,  marked  "U.S.G.S.  B.M. 

631" 631.22 

Kendaia,  2.2  miles  south  of;  top  of  iron  bolt  set  in  south  wall  west  side  of 

cattle  pass  at  railroad  crossing  No.  329,  L.Y., marked  "U.S.G.S.  B.M. 

648" 647.74 

Kendaia,  3.5  miles  south  of;  top  of  iron  bolt  in  masonry  road  culvert,  30 

feet  east  of  railroad  at  crossing,  marked  "U.S.G.S.  B.M.  671,"  No.  328, 

L.Y 67L01 

Ovid,  spike  in  switch  stand  north  to;  marked  "  702  "  on  fence 702. 58 

WILLARD,  ALONG  WILLARD  RAILROAD,  TO  HATTS  CORNERS. 

Asylum,  0.5  mile  east  of;  top  of  rock  on  north  side  of  railroad,  marked 
withchisel  "U.S.G.S.  B.M.  757" 757.30 
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WILLARD  TO   WATKINB. 

Willard;  top  of  iron  bolt  in  masonry  on  west  side  of  railroad  in  first  high- 
way south  of  station,  marked  **U.S.G.8.  B.M.  708,"  No.  326,  L.  V 

Willard,  0.8  mile  south  of;  top  of  iron  bolt  set  in  top  stone  of  cattle  pass, 
northwest  side  of  railroad,  No.  326,  L.  V.,  marked  "  C.S.G.S.  B.M.  721 " 

Willard,  3.2  miles  south  of;  top  of  iron  bolt  set  in  masonry  of  overhead 
bridge  on  northwest  side.  No.  323,  L.  V.,  marked  "U.S.G.S.  B.M.  773"  . 

Lodi,  0.8  mile  south  of;  top  of  iron  pin  set  in  step  of  overhead  farm  bridge 
on  northwest  wing.  No.  322,  L.  v.,  marked"  U.S.  G.S.  B.M.  800" 

Lodi,  1.9  miles  south  of;  top  of  iron  bolt  set  in  top  of  masonry  of  creek 
bridge  on  east  side  of  railroad,  No.  321,  L.  Y.,  marked  ''U.S.G.S.  B.M. 
817" 

Lodi,  2.9  miles  south  of;  top  of  iron  pin  in  top  of  wall  of  cattle  pass  on 
northeast  side  of  railroad,  No,  320,  L.V.,  marked  "U.S.G.S.  B.M.  829". 

Caywood,  0.2  mile  south  of;  top  of  iron  bolt  set  in  top  stone  of  culvert 
masonry  onsoutheastside,  No.  319, L.  v.,  marked  **U.8.G.S.  B.M.  839" 

North  Hector;  tablet  set  in  masonry  of  basket  factory,  on  crossroads,  i  mile 
south  of  station,  0.2  mile  west  of  railroad,  marked  •*  840  OSWEGO,  1899" 

Hector,  0.3  mile  south  of;  top  of  iron  pin  in  northeast  side  of  cattle  pass 
No.314,L.V.,marked**U.S.G.S.  B.M.  926" 

Hector,  1.3  miles  south  of;  top  of  copper  bolt  in  west  end  of  south  abut- 
ment of  bridge  over  small  stream,  bolt  marked  "U.S.G.S.  B.M.  939". . 

WOUX>TT,  ALONG   HIGHWAY   AND   RAILROAD,  TO  SENECA   FALLS. 

Wolcott;  northwest  comer  of  Main  and  Clyde  streets,  in  masonry  founda- 
tion southeast  comer  of  Baptist  church,  aluminum  tablet  marked  "378 

OSWEGO" 378.016 

Wolcott,  0.6  mile  south  of;  top  of  rock  on  east  side  of  road  to  South  Butler, 

10  feet  from  fence,  chisel  marked  "  U.S.G.S.  jB.M.  417." 416. 69 

Wolcott;  2.2  miles  south  of;  top  of  large  rock  on  east  side  of  road  5  feet 

from  fence,  250  feet  north  of  white  house,  chisel  marked  "U.S.G.S. 

B.M.  413 413.0 

Wolcott,  4.2  miles  south  of;  top  of  large  rock  on  east  side  of  road,  200  feet 

north  of;  road  to  east  fence  line,  chisel  marked  "U.S.G.S.  B.M.  438" . .      438. 44 
Wolcott,  4:9  miles  south  of;  top  of  laige  flat  rock  in  center  of  road  at  three 

comers,  by  large  willow  tree,  chisel  marked  "U.S.G.S.  B.M.  436" 436.0 

Wolcott,  5.5  miles  south  of;  top  of  rock  on  east  side  of  road  halfway  up 

very  large  hill,  chisel  marked  "  U.S.G.S;  B.  M.  465  " 465. 23 

South  Butler;  tablet  set  in  northwest  comer  of  schoolhouse  on  road  east 

from  hotel,  marked  "  399  OSWEGO  1899  " 398.757 

South  Butler,  0.7  mile  south  of;  top  of  stone  step  in  front  of  cobble  stone 

house,  chisel  marked 476. 44 

Savannah;  top  of  concrete  post  at  northeast  comer  of  Main  and  East 

Church  streets;  highest  point  marked  red 419. 26 

Savannah,  1.1  miles  south  of;  top  of  rock  on  east  side  of  road,  3  feet  inside 

of  fence,  300  feet  south  of  small  hill,  chisel  marked  "U.S.G.S.  B.M. 

478" 478.03 

Savannah,  2.5  miles  south  of;  top  of  rock  on  east  side  of  road  in  front  of 

wood-colored  house  on  west  side,  chisel  marked  "U.S.G.S.  B.M.  453"      452.  71 
Savannah,  4  miles  south  of;  top  of  rock  on  north  side  of  road  6  feet  from 

fence  20  feet  east  of  schoolhouse  fence,  chisel  marked  "  U.S.G.S.  B.M. 

476" 475.94 
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Savannah,  4.8  miles  south  of;  top  of  copper  bolt  set  in  top  of  first  step 

north  abutment,  west  wing,  Barry  bridge  No.  1 ,  Western  division,  marked 

**B.M.  2 " 394.  26 

Savannah,  6.8  miles  south  of;  top  of  stone  wing  of  west  abutment  north 

side  bridge  seat,  stone,  chisel  marked  **U.S.G.S.  B.M.  390" 390.01 

Savannah,  5.9  miles  south  of;  top  of  large  rock  on  towpath  east  of  Barry 

bridge,  marked  **  B. M.  394  " 394.  28 

Savannah,  6.6  miles  south  of;  tablet  set  in  south  abutment,  west  wing, 

thinl  step  of  Mays  Canal  bridge,  Mays  Point,  marked  **  396  Oswego 

1899" .' 395.765 

Savannah,  8.1  miles  south  of;  top  of  large  rock  on  west  side  of  road  by 

fence,  marked  **U.S.G.S.  B.M.  392"  ....: 392.31 

Savannah,  10.5  miles  south  of;  top  of  rock  on  east  side  of  road  400  feet 

south  of  east  road,  chisel  marked  "  U.S.G.S.  B.M.  440  " 449. 92 

Seneca  Falls,  top  of  fire  plug  on  west  side  of  Cayuga  street  in  front  of 

William  Lathrum's  brick  house 480. 58 

Seneca  Falls;  tablet  set  in  south  face  wall  of  Mynderse  Academy  on  North 

Parkstreet,  marked  '*465" ' 465.174 

■ 

SENECA  FALLS,  VIA  OVID  CENTER,  TO  ITHACA. 

Seneca  Falls,  1.1  miles  south  of;  top  of  rock  on  east  side  of  road  by  water 

trough,  chisel  marked  "U.S.G.S.  B.M.  462." 472. 18 

Seneca  Falls,  2  miles  south  of;  top  of  rock  on  east  side  of  road  by  old  barns, 

chisel  marked  "U.S.G.S.  B.M.  474" ! 484.33 

Seneca  Falls,  4  miles  south  of;  top  of  rock  at  w^est  end  of  small  culvert 

200  feet  south  of  large  square  house,  chisel  marked  "U.S.G.S.  B.M. 

533" 542.47 

Seneca  Falls,  5.6  miles  south  of;  top  of  large  rock  on  west  side  of  road 

under  apple  tree  250  feet  north  of  red  barn,  chisel  marked  "U.S.G.S. 

B.M.  541" 551.33 

Barry  town;  tablet  set  in  northwest  corner  of  Dutch  Reform  church, 

marked  "612  Oswego  1899" 612.423 

Barry  town,  1  mile  south  of;  top  of  rock  on  east  side  of  road  20  feet  from 

road,  chisel  marked  "U.S.G.S.  B.M.  654" 664.08 

Barrytown,  2.9  miles  south  of;  top  of  lai^ge  rock  on  west  side  of  road  at 

driveway  opposite  to  road  to  east,  chisel  marked 695. 64 

Barrytown,  4  miles  south  of;  top  of  rock  on  southwest  corner  of  road  to 

west,  chiselmarked  "B.M.  690" 700.20 

Barrytown,  6  miles  south  of;  top  of  iron  bolt  set  in  rock  on  south  side  of 

railroad  30 feet  west  of  road,  marked  "B.M.  333"  (L.V.)  and  "  U.S.G.S. 

B.M.  732" 741.82 

Barrytown,  6.6  miles  south  of;  top  of  iron  bolt  20  feet  east  of  red  farm 

gate,  1,500  feet  east  of  railroad  crossing,  marked  "B.M.  333"  (L.  V. ) 

"U.S.G.S.  B.M.  729" 739.38 

Barrytown,  7.5  miles  south  of;  top  of  large  rock  on  south  side  of  track  100 

feet  west  of  fann  crossing,  marked  "U.S.G.S.  B.M.  742" 751.67 

Hayts  Comers,  top  of  white  rock  at  northeast  corner  of  railroad  fence  at 

railroad  crossing  75  feet  east  of,  marked  "  U.S.G.S.  782 "  on  fence 791. 74 

Hayts  Comers,  1.1  miles  south  of;  top  of  rock  at  railroad  crossing  on  west 

side  of  track  3  feet  north  of  crossing,  chisel  marked  "  B. M.  773  " 783. 06 

Hayts  Corners,  2.6  miles  south  of;  top  of  rock  on  east  side  of  track  60  feet 

south  of  creek,  chisel  marked  "U.S.G.S.  B.M.  791 " 801. 04 
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Feet. 
Ovid  Center,  top  uf  northeaHt  spike  in  switch  stand  at  station  crossroads, 

marked  "  B. M.  808  "  on  j)ole 81 8. 41 

Ovid  Center,  0.8  mile  south  of;  top  of  wall  of  south  abutment  of  Ovid 

Center  bridge,  ea*t  side,  chisel  marked  '*U.S.G.S.  B.M.  800^' 810.83 

Ovid  Center,  1.4  miles  south  of;  top  of  nK»k  on  east  side  of  track  at  north 

end  of  railroad  cut,  chisel  marked  **r.S.(i.S.  B.M.  804" 813.60 

Ovid  Center,  2.5  miles  south  t)f;  top  of  iron  rod  set  in  bridge  seat  of  cattle 

jMiss,  northeast  side,  L.H.B.M.  No. 325, marked  **U.S.G.S.  B.M.  811".       821.  15 
Fanner;  tablet  set  in  northeast  comer  of  Baptist  church,  comer  of  Main 

an<l  Ixxli  streets,  marked  **912" 911.74 

Fanner,  0.7  mile  south  of;  top  of  iron  bolt  in  north  wall  of  cattle  pass  on 

east  side,  marked  " B.M.  No. 323"  ** U.S.G.S.  B.M.  833" 843. 20 

Farmer,  2.4  miles  south  of;  top  of  iron  rod  set  in  stone  by  fence  west  of 

railn)ad  600  feet  north  of  highway,  marked  "B.M.  322"  (L.V.)  and 

"U.S.G.S.  B.M.  839" *. 848.50 

Covert,  0.1  mile  south  of;  top  of  iron  rod  set  in  masonry  southeast  side  of 

cattle  pass,  marked  "U.S.G.S.  B.M.  849" 859.28 

Covert,  1.4  miles  south  of;  top  of  iron  pin  on  west  side  of  railroad  set  in 

nx?k,  marked  "320"  (L.V.)  "U.S.G.S.  B.M.  891" ^KX).  73 

Covert,  1.9  miles  south  of;  top  of  iron  pin  set  in  rock  on  west  side  of  rail- 
road 600feet south  of  highway.  No.  319  (L.  V.),  marked  "U.S.G.S.  B.M. 

871" [.../. 881.40 

Trumansburg,  top  of  iron  pin  set  in  rock  on  east  side  of  railroad  at  first 

cn>s8ing  north  of  station,  marked  "No. 318"  (L.V.),  and  "U.S.G.S. 

B.M.  864" 874.30 

Tnimansburg;  tablet  set  in  south  face  of  Union  School  and  Academy, 

marked  "lOOOOewego  1899" !.       999.71 

Trumansburg;  first  crossing  west  of  station;  I^high  Valley  bench  mark, 

iron  pin  set  in  rock  on  north  side  of  track 874. 30 

Taughannock  Falls;  chisel  mark  on  parapet  wall  northeast  comer  of  over- 
head bridge 827.43 

Willow  Creek;  chisel  mark  on  top  of  abutment  southeast  comer  of  bridge 

south  of  station 745. 85 

Willow  Creek,  IJ  miles  south  of;  top  of  bowlder  on  side  of  track,  marked 

with  paint 713. 84 

Willow  Creek,  3  miles  south  of;  top  of  iron  plug  set  in  bowlder  L.  V.,  B.M. 

No.  311 587.01 

Ithaca,  1  mile  north  of;  top  of  iron  plug  set  in  rocks,  L. V.,  B.M.  308 431. 59 

Ithaca,  surface  of  water  in  inlet  at 380. 3 

Ithaca,  Cayuga  Lake,  surface  of  water 381. 

Ithaca,  top  of  lower  hanger  bolt  southeast  corner  of  Falls  Creek  bridge . .      411. 03 


420  APPENDIX   TO    director's   REPORT. 

PENNSYLVANIA— WEST   VIRGINIA. 
Precise  Levels. 

■ 

ERIE,  CRAWFORD,  MERCER,  VENANGO,  CLARION,  ARMSTRONG,  WEST- 
MORELAND, ALLEGHENY,  AND  FAYETTE  COUNTIES,  PENNSYLVANIA, 
AND   MONONGALIA   COUNTY,  WEST  VIRGINIA. 

Erie,  Edinboro,  Mbadvillb,  Sandy  Lake,  Franklin,  Glknora,  Foxburg,  Kit- 
tanning,  Freeport,  McKeesport,  Charleroi,  Uniontown,  Masontown,  Mor- 
GANTOWN,  Fairmont,  and  Grafton  Quadrangles. 

The  elevations  in  the  following  list  are  the  result  of  a  line  of  precise 
levels  run  during  the  field  season  of  1899  from  Erie,  over  the  Pennsj'l- 
vania  Railroad,  to  Leboeuf ;  thence  over  the  Erie  Railroad  to  Franklin, 
and  from  Franklin  to  Pittsburg  over  the  Allegheny  Valley  Railway. 
Also  from  Grafton,  West  Virginia,  over  the  Baltimore  and  Ohio 
Railroad,  to  Leith;  thence  over  the  Pennsylvania  Railroad  to  Pitts- 
burg. Between  Erie  and  Pittsburg  they  are  based  on  an  aluminum 
tablet  set  in  the  hospital  wing  of  Soldiers'  Home  at  Erie,  marked  "  635." 
The  elevation  of  this  is  accepted  as  being  635.640  feet  above  mean  sea 
level,  as  derived  from  the  United  States  Engineers'  bench  mark  at  Erie, 
adjusted  in  accordance  with  statements  on  page  203  of  Appendix  to 
Nineteenth  Annual  Report,  and  page  298,  Appendix  to  Twentieth  Annual 
Report.  Between  Grafton  and  Pittsburg  the}^  are  based  on  the  United 
States  Coast  Survey  chisel  mark  on  coping  stone  at  north  end  of  cen- 
tral pier  of  railroad  bridge  over  Tygarts  Valley  River.  This  bench 
mark  was  reduced  by  0.03  meter,  which  is  applied  as  j^  permanent  cor- 
rection from  Hagerstown,  Maryland,  in  accordance  with  the  reports 
of  the  Coast  Survey. 

The  leveling  between  Grafton  and  Pittsburg  was  done  by  Mr.  E.  L. 
McNair,  assisted  by  Messrs.  J.  E.  Buford  and  John  W.  Hodges,  rod- 
men.  That  between  Erie  and  Pittsburg  was  done  by  Mr.  C.  H.  Semper, 
assisted  by  Messrs.  John  W.  Hodges  and  Iddo  M.  Lewis. 

All  bench  marks  set  in  the  course  of  this  work  were  stamped  with 
the  word  "PriTSBURG"  and  the  date  ''1899,"  in  addition  to  the  fig- 
ures of  elevation,  thus  referring  them  to  the  central  datum  tablet 
accepted  for  this  group  of  leveling,  which  is  set  in  the  foundation  of 
the  Seventh  Avenue  Hotel  in  Pittsburg,  the  adjusted  elevation  of  which 
is  accepted  as  being  738.527  feet  above  mean  sea  level  at  Sandy  Hook. 
This  elevation  comes  through  five  precise  lines  of  levels,  namely: 
United  States  Coast  and  Geodetic  Survey  levels  from  Sandy  Hook  and 
from  Old  Point  Comfort  to  Hagerstown  and  Grafton;  United  States 
Coast  and  Geodetic  Survey  and  United  States  Army  Engineers  to 
Albany,  Oswego,  and  the  lakes,  to  Erie;  United  States  Geological 
Survey  levels  from  Albany  to  Dunkirk;  and  Pennsylvania  Railroad 
precise  levels  from  Sandy  Hook  via  Harrisburg  to  Pittsburg. 
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ERIE,    VIA    LBBOBUF   AND   MEADVILLE,    TO   FRANKLIN. 

Feet. 
Erie,  aluminum  tablet  in  water  table  northwest  corner  of  hospital  wing 

of  Soldiers'  Home,  marked  "  635  PITTSBURG  1899" 635. 640 

Erie;  top  of  foundation  of  water  tank  at  junction  of  Pennsylvania  and 

Lake  Shore  railroads,  marked  685 685.47 

Erie,  3.4  miles  east  of;  top  of  south  rail  at  railroad  crossing 837. 1 

Erie,  3.6  miles  south  of;  top  of  south  rail  at  railroad  crossing 859. 2 

Erie,  4.4  miles  east  of;  top  of  south  rail  at  railroad  crossing 908. 2 

Erie,  5.2  miles  south  of;  top  of  north  rail  at  railroad  crossing 967. 1 

Erie,  5.8  miles  east  of;  top  of  rail  at  railroad  crossing 1, 004. 4 

Belle  Valley;  top  of  rail  front  of  station 1, 015. 0 

Belle  Valley,  0.4  mile  south  of;  top  of  north  rail  at  railroad  crossing 1, 041. 8 

Belle  Valley,  1.1  miles  south  of;  aluminum  tablet  set  in  north  end  of  east 
side  of  foundation  of  bent  of  overhead  highway  bridge,  marked  '^1103 

PITTSBURG  1899" 1,102.958 

Langdon;  top  of  rail  main  track  of  railroad  crossing  at  station 1, 134. 3 

Langdon,  1.2  miles  south  of;  top  of  mill  at  railroad  crossing 1, 153. 4 

Langdon,  1.3  miles  south  of;  top  of  rail  at  railroad  crossing 1, 158. 9 

Langdon,  2.0  miles  south  of;  top  of  rail  at  railroad  crossing 1, 187. 2 

Langdon,  2.8  miles  south  of;  top  of  rail  at  railroad  crossing 1 ,  208. 5 

Jackson;  top  of  rail  main  track  front  of  station 1, 228. 9 

Samson;  top  of  rail  at  railroad  crossing  by  station 1, 219. 5 

Samson,  0.8  mile  south  of;  aluminum  tablet  set  in  top  of  arch  masonry 
north  end  east  side  of  railroad  bridge  No.  8,  marked  "  1214  PITTSBURG 

1899" 1,214.865 

Samson,  0.8  mile  south  of;  Pennsylvania  Railroad  bench  mark  No.  85, 

bridge  No.  8,  copper  bolt 1,211.614 

Samson,  2.4  miles  south  of;  top  of  rail  at  railroad  crossing 1, 208. 5 

Samson,  3.5  miles  south  of;  top  of  rail  at  railroad  crossing 1, 208. 1 

Samson,  4.3  miles  south  of;  Pennsylvania  Railroad  bench  mark  No.  82, 

bridge  No.  14 1,190.630 

Waterford,  top  of  rail  front  of  station 1, 191. 9 

Waterford,  0.5  mile  south  of;  top  of  west  rail  at  railroad  crossing  first 

road  north  of  highway  bridge 1, 191. 4 

Leboeuf,  1.5  miles  west  of;  on  New  York,  Pennsylvania  and  Ohio  Rail- 
road, aluminum  tablet  set  in  creek  masonry,  on  north  side  of  railroad, 

marked  "1193  PITTSBURG  1899" 1,193.858 

Leboeuf,  2  miles  west  of;  top  of  rail  at  railroad  crossing 1, 209. 3 

Leboeuf,  2.4  miles  west  of;  top  of  rail  at  railroad  crossing 1, 210. 6 

Mill  Village,  top  of  rail  front  of  station 1, 213. 9 

Mill  Village,  1  mile  west  of;  top  of  rail  at  railroad  crossing,  by  brick  house.  1, 211. 9 

Mill  Village,  1.5  miles  west  of;  top  of  rail  at  railroad  crossing 1, 205. 6 

Mill  Village,  2.1  miles  south  of;  top  of  rail  at  railroad  crossing 1, 178. 2 

Mill  Village,  2.4  miles  south  of;  top  of  rail  at  railroad  crossing 1, 164. 2 

Mill  Village,  4.7  miles  south  of;  top  of  rail  at  railroad  crossing,  at  railroad 

water  tank 1,162.8 

Millers;  top  of  rail,  main  track,  front  of  station 1, 169. 5 

Millers,  0.9  mile  west  of;  aluminum  tablet  set  in  top  of  southwest  end  of 

bridge  abutment,  marked  **1148  PITTSBURG  1899" 1,147.922 

Cambridge  Springs;  top  of  rail  front  of  station 1, 161. 3 

Cambridge  Springs,  2.6  miles  west  of;  top  of  rail  at  railroad  crossing 1, 193. 9 

Venango;  top  of  rail  front  of  station 1, 160. 8 

Venango,  0.8  mile  west  of;  bronze  tablet  set  in  southeast  end  of  bridge 

abutment,  marked  *' 1128  PITTSBURG  1899" 1,128.432 
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Venango,  2.6  miles  west  of;  top  of  north  rail  at  railroad  crossing 

Saegerstown,  1.3  miles  east  of;  top  of  north  rail  at  railroad  crossing 

Saegerstown,  1.0  mile  east  of;  top  of  north  rail  at  railroad  crossing 

Saegerstown;  top  of  rail  front  of  station 

Saegerstown,  0.7  mile  west  of;  bronze  tablet  set  in  east  abutment  south  side 
of  railroad  bridge,  marked  *'  1109  PITTSBURG  1899" 

Saegerstown,  2.1  miles  west  of;  top  of  rail  at  railroad  crossing 

Saegerstown,  2.5  miles  west  of;  top  of  north  rail  at  railroad  crossing 

Sa^erstown,  4.1  miles  west  of;  top  of  north  rail  at  railroad  crossing  by  old 
wooden  bridge 

Meadville,  0.5  mile  east  of;  top  of  rail  at  railroad  crossing  of  street  railway 
and  Erie  Railroad 

Mead\'ille;  top  of  rail  front  of  station 

Meadville,  1.8  miles  west  of;  bronze  table  set  in  creek  abutment  north  side 
of  railroad,  east  end  of,  marked  *'  1071  PITTSBURG  1899" 

Buchanan,  top  of  rail  front  of  station 

Buchanan,  0. 4  mile  south  of;  top  of  rail  at  railroad  crossing 

Shaws;  top  of  east  rail  front  of  station 

Shaws;  0. 9  mile  south  of;  top  of  rail  at  railroad  crossing 

Cochranton,  1,000  feet  north  of;  bronze  tablet  set  in  abutment  of  railroad 
iron  bridge,  north  end,  east  side;  marked  "1062  PITTSBURG  1899".. 

Cochranton;  top  of  rail  front  of  station 

Carlton ;  top  of  west  rail  front  of  station 

Utica;  top  of  rail  front  of  station 

Utica;  bronze  tablet  set  in  east  abutment  north  side  of  highway  bridge, 
300  feet  south  of  station,  marked  "1038  PITTSBURG  1899" 

Takitezy ;  top  of  rail  at  railroad  crossing  by  station 

Sugar  Creek,  1,200  feet  south  of;  bronze  tablet  set  in  northeast  end  of  abut- 
ment of  railroad  bridge,  marked  "  1013  PITTSBURG  1899" 

Sugar  Creek,  1. 0  mile  south  of;  top  of  east  rail  at  railroad  crossing 

Sugar  Creek,  1. 6  miles  south  of;  top  of  east  rail  at  railroad  crossing 

Franklin;  aluminum  tablet  set  in  northeast  corner  of  l^elt  course  of  Erie 
station,  marked  "989  PITTSBURG  1899" 

Franklin;  Allegheny  Valley  Railway  station,  90  feet  west  of  center  of  track, 
at  point  60  feet  north  of  north  end  of  station,  in  second  step  below  coping- 
stone  at  end  of  south  wing  wall  of  east  abutment  of  road  bridge  acToss 
Allegheny  River, aluminum  tablet, marked  "987  PITTSBURG  1899".. 

Franklin,  Allegheny  Valley  Railway  station;  west  rail  at 


Feet. 
1,148.4 
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1 
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1 
1 
1 
1 
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1, 
1, 
1 

1, 
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142.9 
140.2 
113.7 

108. 974 
144. 5 
127.8 

097.1 

081.9 
078.4 

071.884 
073. 1 
069.7 
090.3 
075.1 

062.209 
062.1 
045.1 
033.4 

038.  169 
017.6 


1,013.499 
999.0 
996.  5 

989.  235 


987. 671 
984.2 


FRANKLIN,    VIA    KITTANNING,  TO   PITTSBURG. 

Franklin,  Allegheny  Valley  Railway  station,  1.1  miles  south  of;  south  rail 

at  road  crossing 981. 4 

Cochran  station;  south  rail  opposite 978. 1 

Astral  flag  station;  north  rail  at 973.  7 

East  Sandy,  Allegheny  Valley  Railway  station,  650  feet  north  of;  coping 
stone  of  abutment  at  southwest  comer  of  2-span  steel  truj*?  bridge  across 
East  Sandy  Creek;  1.2  feet  below^  top  rail  10  J  feet  west  of  center  of  track; 

bronze  tablet,  marked  "  970  PITTSBURG  1899  " 970.  814 

East  Sandy  station;  east  rail  at 970. 4 

Foster  flag  station;  north  rail  at 965. 2 

Brandon  station;  south  rail  at 957.  4 

Brandon  station;  H  mile  south  of;  west  rail  at  iiiileptjst  112 953. 9 
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Feet. 

Brandon,  Allegheny  Valley  Railway  station,  1.3  miles  south  of;  face  of 

rock  ledge  20  feet  southeast  of  center  of  track;  3  feet  al)ove  top  of  rail; 

1,100  feet  south  of  milepost  112;  bronze  tablet,  marked  '*9o7  PITTS- 
BURG 1899" 957.645 

Kennerdell,  Allegheny  Valley  Railway  station;  west  rail  at 943. 9 

Kennerdell,  Allegheny  Valley  Railway  station,  0.4  mile  south  of;  west 

rail  at  road  crossing 943. 8 

Kennerdell,  Allegheny  Valley  Railway  station,  1.5  miles  south  of;  300 

feet  west  of  milepost  106,  laige  bowlder  10  feet  north  of  center  of  track, 

2.4  feet  above  rail;  bronze  toblet,  marked  "941  PITTSBURG  1899" ...      942. 319 

Kennerdell,  2  miles  south  of;  west  rail  at  milepost  104 935. 8 

St.  George,  k  mile  north  of;  west  rail  at  milepost  103 932. 3 

St.  George  station,  0.3  mile  south  of;  bronze  tablet  set  in  rock  on  west 

side  of  rail,  150  feet  south  of  whistling  post,  marked  "PITTSBURG 

926  1899" 926.140 

Rockland,  0.1  mile  south  of;  bronze  tablet  set  in  northwest  wing  abutment 

of  small  creek,  600  feet  south  of  station  on  west  side  of  railroad,  marked 

"919  PITTSBURG  1899"  920.759 

Wood  Hill;  top  of  west  rail  in  front  of  station  sign 917. 4 

Shippmg  port  crossing;  top  of  east  rail  of  middle  crossing 913. 1 

Wood  Hill,  2.7  miles  south  of;  top  of  east  rail  at  railroad  crossing  by  old 

wood  colored  house 912. 6 

Dotter,  600  feet  north  of;  bronze  tablet  set  in  north  abutment  of  west 

wing  of  railroad  bridge,  marked  • '  PITTSBURG  905  1899  " .• 906. 1 08 

Dotter;  top  of  east  rail  in  front  of  station 910. 9 

Dotter,  0.3  mile  south  of;  top  of  stone  milepost,  marked   "P  92  O.C. 

40-5/10" 911.0 

Emlenton,  0.4  mile  south  of;  bronze  tablet  set  in  wing  wall  of  railroad 

bridge  abutment,  south  end  west  side,  marked  "898  PITTSBURG  1899" .      899. 081 

Emlenton;  top  of  south  rail  at  road  crossing  at  station 901. 2 

Emlenton,  1.2  miles  south  of;  top  of  stone  milepost,  marked  "  P88  O.C. 

44-5/10" 890.7 

Emlenton,  2.2  miles  south  of;  top  of  stone  milepost,  marked  "P87  O.C. 

45-5/10" 897.6 

Emlenton,  3.2  miles  south  of;  top  of  stone  milepost,  marked  "P  86  O.C. 

46-5/10" 896.5 

Foxbuiig;  top  of  east  rail  front  of  depot 891. 9 

Foxburg;  0.4  mile  south  of;  top  of  stone  milepost,  marked  "P85  O.  C. 

47-5/10" 893.02 

Foxburg,  1.4  miles  south  of;  top  of  stone  milepost,  marked  "P  84  O.  C. 

48^/10" 891.6 

Parker,  bronze  tablet  set  in  top  of  abutment  of  road  bridge  at  station, 

east  abutment  south  side  marked  "  PITTSBURG  883  1899  " 884. 027 

Parker;  top  of  stone  milepost  marked  " P  83  O.  C.  49-5/10" 887. 9 

Parker,  0.9  mile  south  of;  top  of  stone  milepost,  marked  "P  80  O.  C. 

50-5/10" 885.2 

Parker,  3.0  miles  south  of;  top  of  stone  milepost,  marked  "P  80  O.  C. 

52-5/10" 874.6 

Monterey,  top  of  south  rail  front  of  station 870. 8 

Monterey;  900  feet  south  of  station,  bronze  tablet  set  in  bridge  abutment, 

north  end,  east  side,  marked  " PITTSBURG  869  1899" *. .       870. 069 

Monterey,  0.8  mile  south  of;  railroad  crossing  top  of  south  rail 868. 6 
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Feet. 
Monterey,  1.0  mile  south  of;  top  of  stone  side  post,  marked  "P  77  0.  C. 

55-6A0" 869.7 

Monterey,  1.6  miles  south  of;  top  of  south  rail,  railroad  crossing 866. 2 

Monterey,  2.0  miles  south  of;  top  of  stone  milepost,  marked  "P  76  O.  C. 

56^A0" 868.9 

Upper  Hillville;  top  of  south  rail  front  of  station 863.7 

Lower  Hillville;,  top  of  west  rail  front  of  station 860.6 

Lower  Hillville,  1.0  mile  south  of;  bronze  tablet  set  in  top  of  culvert  wall 

of  small  stream  northeast  side  marked  "  PITTSBURG  855, 1899" 856. 428 

Lower  Hillville;  top  of  stone  milepost,  marked  "P  74  O.  C.  68-5^0"  ...      863. 8 
Low^er  Hillville;  1.0  mile  south  of;  top  of  stone  milepost,  marked  ^'P  73 

O.  C.59-5A0" 860.3 

Catfish  Run,  1,000  feet  north  of;  top  of  stone  milepost,  marked  ''P  72 

O.  C.  60-5A0'' 859.3 

Catfish  Run;  top  of  east  rail  front  of  station 854.  7 

Catfish  Run,  0.6  mile  south  of;  top  of  stone  milepost,  marked  ''  P.  71, 0.  C. 

61-5A0" 856.2 

Catfish  Run,  1.6  miles  south  of;  top  of  stone  milepost,  marked  ^'P.  70, 0.  C. 

62-5/10'' 856.2 

East  Brady;  bronze  tablet  set  in  east  abutment  wing  wall  of  steel  high- 
way bridge,  marked  "PITTSBURG  852,  1899" 852.697 

Phillipston;  top  of  stone  milepost  front  of  station,  marked  "P.  66,  O.  C. 

66-5A0" 853.5 

Phillix)6ton,  2  nules  south  of;  top  of  stone  milepost,  marked  '^P.  64,  O.  C. 

68-5A0'' 849.2 

Redbank;  top  of  west  rail  front  of  station 1 846. 3 

Redbank;  bronze  tablet  set  in  north  abutment  of  All^heny  Valley  Rail- 
way bridge,  600  feet  south  of  station,  west  side  of  abutment,  marked 

"PITTSBURG  844,  1899" 844.816 

Redbank,  1.3  miles  south  of;  top  of  stone  milepost,  marked  "P.  62,  0.  C. 

70-5A0" 843.4 

Riverview;  top  of  rail  front  of  station 835. 5 

Rimerton;  top  of  west  rail  front  of  station 832. 3 

Rimerton,  0.5  mile  south  of;  top  of  stone  milepost,  marked  "  P.  59  and  O.  C. 

73-5A0" 831.7 

Rimerton,  2  miles  south  of;  bronze  tablet  set  in  north  abutment  west  side 

of  iron  bridge, marked  "PITTSBURG  820,1899" 820.895 

Rimerton,  3.5  miles  south  of;  top  of  stone  milepost,  marked  "P.  56  and 

O.C.76-5A0" 824.0 

Rimerton,  3.8  miles  south  of;  top  of  east  rail  at  railroad  crossing 821. 6 

Mahoning;  top  of  east  rail  front  of  station 818. 9 

Templeton;  top  of  west  rail  front  of  station 819. 2 

Templeton,  0.6  mile  south  of;  top  of  west  rail  at  railroad  crossing 818. 4 

Templeton,  1.9  miles  south  of;  top  of  west  rail  at  railroad  crossing 813. 8 

Templeton,  1.6  miles  south  of;  top  of  west  rail  at  railroad  crossing 814. 8 

Templeton,  2.4  miles  south  of;  top  of  west  rail  at  railroad  crossing 814. 0 

Templeton,  2.7  miles  south  of;  top  of  stone  milepost,  marked  "P.  51  and 

O.C.81.5" 815.5 

Mosgrove;  bronze  tablet  set  in  north  abutment  east  end  of  railroad  bridge, 

900  feet  north  of  station,  marked  "PITTSBURG  806,  1899" 807.334 

Mo^ove,  0.6  mile  south  of;  top  of  stone  milepost  marked  "P.  49,  O.  C. 

83-n5A0" 807.9 

Cowanshannock;  top  of  east  rail  front  of  station 805. 5 
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Feet. 
Cowanflhannock;  1.5  miles  south  of ;  top  of  stone  xnilepost,  marked  ''P.  46, 

O.C.  86-6/10*' 807.6 

Neal;  top  of  west  rail  on  last  crossing  south  of  station 805. 4 

Wick  City;  top  of  west  rail  at  crossing  at  pottery  works 805. 4 

Kittanning;  top  of  east  rail  front  of  station 806. 5 

Kittanning;  bronze  tablet  set  on  front  face  northwest  comer  of  public  school 
on  comer  of  McKain  and  Vine  streets,  marked  "PITTSBURG  803, 

1899** 803.622 

GarrettsRun;  top  of  west  rail  front  of  station 796.2 

Manorville;  top  of  east  rail  front  of  station 796. 1 

Graff;  top  of  west  rail  front  of  station 790. 5 

Ford  City;  top  of  east  rail  front  of  station 784. 9 

Ford  aty,  0.5  mile  south  of;  topof  stone  milepost  marked  **  P.  40, 0.  C" .  784.  7 

Roeston;  top  of  west  rail  front  of  station 786. 7 

Logansport;  top  of  west  rail  front  of  station 781. 8 

Roeston,  0. 2  mile  south  of;  bronze  tablet  set  in  east  abutment  of  bridge 

overnver,  marked  ** PITTSBURG  786,  1899" 787.178 

Kelley ;  top  of  west  rail  front  of  station 778. 4 

White  Rock;  top  of  east  rail  main  track  front  of  station 780. 7 

White  Rock,  1.2  miles  south  of;  top  of  west  rail  at  railroad  crossing 778. 9 

Donley;  top  of  south  rail  front  of  station 782. 3 

Donley,  1.2  miles  south  of;  top  of  east  rail  at  railroad  crossing  by  stone 

milepost  marked  *'P.  30"and**O.C.  102^/10" 791.1 

West  Penn  Junction;  bronze  tablet  set  in  foundation  wall  of  turntable  of 
Allegheny  Valley  Railway  and  Pennsylvania  Railroad,  marked  "PITTS- 
BURG, 788, 1899" ,....'. 788.743 

West  Penn  Junction;  copper  bolt  set  in  tumtablewallof  Allegheny  Valley 
Railway  and  Pennsylvania  Railroad,  marked  "788.85"  (Pennsylvania 

Railroad  B.  M.) 788.724 

Garvers  Ferry;  top  ot  west  rail  front  of  station 783. 9 

Garvers  Ferry,  1.3  miles  south  of;  top  of  stone  milepost,  marked  "P.  26, 

O.  C.  106-5/10" 780.8 

McKain;  top  of  west  rail  front  of  station. 776. 8 

McKain,  0.7  mile  south  of;  top  of  stone  milepost,  marked  "P.  25,  O.  C. 

107-5/10" 776.4 

Metcalf ;  top  of  west  rail  front  of  station 773. 7 

Metcalf,  0.8  mile  south  of;  top  of  stone  milepost,  marked  "P.  24,  O.  C. 

108-5/10" 772.6 

Metcalf,  1.3  miles  south  of;  top  of  west  rail  at  railroad  crossing 766. 8 

Braebum;  top  of  west  rail  front  of  station 759. 9 

Edgecliff,  1,000  feet  south  of;  bronze  tablet  set  in  north  abutment  east 

side  of  bridge  over  creek,  marked  "  PITTSBURG  764,  1899" 763. 6 

Crag  Dell;  top  of  west  rail  front  of  station 776. 4 

Valley  Camp;  top  of  west  rail  main  track  front  of  station 787. 3 

Arnold;  top  of  west  rail  main  track  front  of  station 786. 2 

New^  Kensington;  top  of  west  rail  front  of  station 775. 2 

Parnassus;  top  of  west  rail  front  of  station 763. 2 

Parnassus,  0.5  mile  south  of;  top  of  stone  milepost,  marked  "P.  17, 0.  C. 

115-5/10" 758.1 

Logans  Ferry;  top  of  east  rail  north-bound  track  front  of  station 755. 9 

Barking;  top  of  east  rail  south-bound  track  front  of  station 759. 2 

Blacks-  Run;  bronze  tablet  set  in  face  of  stone  milepost,  marked  "P.  13, 
O.  C.  119-5/10"  300  feet  south  of  Bessemer  steel  railroad  bridge  over 

Allegheny  River,  marked  "PITTSBURG  770,  1899" 771.350 
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Hiilton;  top  of  east  rail  front  of  station 776. 8 

Oakmont;  top  of  west  rail  front  of  station 763. 8 

Edgewater;  top  of  west  rail  front  of  station 753. 8 

Verona;  top  of  west  rail  front  of  station 745. 0 

Sylvan;  top  of  west  rail  front  of  station 744. 3 

Syjvan,  0.5  mile  south  of;  top  of  west  rail  at  railroad  crossing 745. 3 

Sandy  Creek;  top  of  west  rail  front  of  station 745. 0 

Wildwood;  top  of  west  rail  front  of  station 745. 9 

Wildwood;  copper  bolt  in  doorsill  of  Pennsylvania  Water  Company  house, 

west  door 748. 978 

Brilliant;  top  of  north  rail  front  of  station 746.  7 

Brilliant,  0.3  mile  south  of;  bronze  tablet  set  in  wail^f  small  culvert  south 

side  of  railroad,  marked  " Pittsburg  745  1899" 745.503 

Morningside;  top  of  north  rail  front  of  station 746. 0 

Pittsburg,  Butler  street  station;  top  of  west  rail  front  of 743. 1 

Pittsburg;  top  of  stone  milepost,  marked  "  P  3  O.  C.  129-5/10" 739.  5 

Pittsburg,  Forty -third  street  station;  top  of  west  rail  front  of 730,7 

Pittsburg,  Pennsylvania  avenue,  south  side  of;  top  of  curbstone  15  feet 

west  of  Allegheny  Valley  Rfliilway ,  marked  "  B.  M. " 736. 77 

Pittsburg,  Liberty  street,  south  side  foundation  of  Washington  street  ioot- 

bridge;  copper  bolt  ( Pennsylvania  Railroad  bench  mark) 743. 906 

Pittsburg;  aluminum  tablet  set  in  foundation  of  Seventh  Avenue  Hotel, 

north  side,  at  main  entrance  to,  marked  "PITTSBURG  7381899" 738.527 

GRAPTOX,  VIA   FAIRMONT,    TO   MORGANTOWN,    WEST   VIRGINIA. 

Grafton,  West  Virginia;  Baltimore  and  Ohio  Railroad  bridge  across  Tygarts 
Valley  River;  coping  stone  at  north  end  of  central  pier,  chisel  marked 

( United  States  Coast  Survey  bench  mark) 996. 829 

Grafton,  Baltimore  and  Ohio  station;  main  line,  top  of  rail  at 1, 000. 5 

Grafton,  1.2  miles  west  of;  south  rail  at  road  crossing 990. 3 

Grafton,  1}  miles  west  of;  south  rail  at  road  croising 989. 8 

(irafton,  1.7  miles  west  of;  south  rail  at  road  crossing 990. 1 

(irafton,  4.8  miles  west  of;  north  rail  at  farm  crossing 991. 0 

Valley  Falls,  2.9  miles  east  of;  bridge  seat  at  northeast  corner  of  girder 
bridge  No.  104,  7  feet  east  of  center  of  track,  4  feet  below  top  of  outer 

rail  of  curve;  bronze  tablet  marked  "986  PITTSBURG  1899 " 985. 580 

Bush  flag  station,  south  rail  at 985. 2 

Valley  Falls,  north  rail  at 974. 9 

Valley  Falls,  IJ  miles  west  of;  flag  station  near  brickyard,  south  rail  at..  942. 1 

PowelPs  flag  station,  south  rail  at 907. 6 

PowelPs  flag  station,  0.3  mile  west  of;  south  rail  at  road  crossing 901. 3 

Poweirs  flag  station,  J  mile  west  of;  stone  arch  bridge  No.  108,  coping 
stone  of  wall,  1.1  feet  below  top  of  rail,  7  feet  north  of  center  of  track; 

aluminum  tablet  marke<i  "899  PITTSBURG  1899  " 899. 029 

Colfax,  1.8  miles  east  of;  south  rail  at  road  crossing 900.  7 

Colfax,  south  rail  at 891 . 9 

Benton  Ferry,  i  mile  east  of;  south  rail  at  milepost  82 889. 3 

Benton  Ferr\',  south  rail  at  signboard 889. 9 

Benton  Ferry,  160  feet  south  of  signboard  at;  bridge  seat  at  southwest 
comer  of  small  girder  bridge  No.  Ill,  4 J  feet  below  top  of  rail  and  18} 
feet  south  of  center  of  track;  bronze  tablet  marked  "885  PITTSBURG 

1899" 885.090 

Fairmont,  1.3  miles  east  of;  top  of  ea>»t  middle  pier  Baltimore  and  Ohio 

Railroad  bridge  across  Monongahela  River 885. 5 . 
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Fairmont,  Baltimore  and  Ohio  station,  east  rail  at 883. 6 

Fairmont,  Baltimore  and  Ohio  station,  1\  miles  north  of  Baltimore  and 
Ohio  Railroad  bridge  No.  371,  acrosH  Monongahela  River;  ooping stone  at 
north  end  of  east  abutment;  bronze  tablet  marke<i  "886  FITTSBrRG 

1899" 885.034 

Fairmont,  2  miles  north  of;  east  rail  at  njad  (Tossing 878. 6 

Hoult,  J  mile  south  of;  west  rail  at  road  crossing 878. 1 

Hoult,  west  rail  at  station 882. 4 

Riversville  flag  station,  east  rail  at 881. 3 

Montana,  east  rail  at  station 875. 4 

Catawba,  0.8  mile  south  of;  Baltimore  and  Ohio  Railroa<l  one-span  truss 
bridge  No.  369,  coping  stone  at  north  end  of  east  abutment,  3  feet  below 

rail  and  8  feet  north  of ;  bronze  tablet  marked  "873  PITTSBURG  1899".  872.611 

Catawba  station,  north  rail  at 873. 0 

Catawba  station,  0.3  mile  north  of;  south  rail  at  crossing 871. 2 

Catawba  station,  0.6  mile  north  of;  south  rail  at  crossing 87^.  2 

Luther,  0.7  mile  south  of;  north  rail  at  road  crossing 869. 3 

Luther,  east  rail  at 867. 9 

Murray,  north  rail  at 868, 0 

Opekiska,  north  rail  at 866. 2 

Opekiska,  i  mile  north  of;  east  rail  at  road  crossing 865. 5 

Beechwood,  south  rail  at 860. 2 

Little  Falls,  1}  miles  northwest  of;  face  of  rock,  bluff,  9}  feet  west  of  wei-t 
rail  and  4  feet  above  same,  }  mile  north  of  bridge  No.  366;  bronze  tablet 

marked  "859  Pittsbui^  1899" 858.862 

Little  Falls,  0.9  mile  west  of;  north  rail  at  road  crossing 854.  7 

Little  Falls,  0.4  mile  west  of;  south  rail  at  road  crossing 852. 6 

Little  Falls,  north  rail  at  station 847. 3 

Little  Falls,  0.6  mile  north  of;  east  rail  at  road  crossing 836.3 

Milepoet  110,  south  rail  at 832. 9 

Uflington,  0.8  mile  south  of;  north  rail  at  road  crossing 833 

Uffington  station,  north  rail  at 831. 3 

Uffington  station,  400  feet  north  of;  coping  stone  of  abutment  at  north- 
west comer  of  one-span  truss  bridge  No.  364,  3  feet  below  top  of  rail  and 

7  feet  north  of  rail;  aluminum  tablet  marked  "828  Pittsbui^  1899" 827. 908 

Russell  siding,  0.3  mile  south  of;  west  rail  at  road  crossing 824. 8 

Russell  siding,  east  rail  at 822. 6 

Morgantown,  Baltimore  and  Ohio  station,  480  feet  south  of;  coping  stone 
of  abutment  at  northwest  corner  of  truss  bridge  over  Deckers  Creek; 

bronze  tablet  marked  "821  PITTSBURG  1899" 820.900 

MOBGANTOWN,  WEST   VIRGI.NIA,  TO    UNIONTOWN,  PENNSYLVANIA. 

Morgantown,  Baltimore  and  Ohio  station ;  east  rail  at 823. 1 

Morgantown,  f  mile  north  of;  east  rail  at  road  crossing 829. 9 

Randall  flag  station,  \  mile  south  of;  west  rail  at  road  crossing 825 

Randall  flag  station,  east  rail  at 824. 5 

Milepost  98,  west  rail  at 827. 3 

Vanvorhis,  1  mile  south  of;  bridge  seat  at  southeast  corner  of  steel  girder 

bridge  No.  359;  bronze  tablet  marked  "815  PITTSBITRG  1899" 815.  253 

Van  Vorhis  station,  west  rail  at 818 

Hoard  flag  station,  east  rail  at 817 

State-line  post  (West  Virginia-Pennsylvania) ,  east  rail  at 815. 3 

Point  Marion  station,  west  rail  at 815. 3 


t 
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Point  Marion  station,  i  mile  north  of;  coping  stone  at  east  end  of  north 

pier  of  six-span  truss  and  girder  bridge  Ko.  356  across  Cheat  River; 

bronze  tablet,  marked  *'813  PITTSBURG  1899" 812,911 

Point  Marion,  1  mile  north  of;  west  rail  at  road  crossing '. . . .      815. 1 

Cheat  Haven  station,  west  rail  at 835. 4 

Bridge  354,  outer  rail  at  north  end  of 858. 9 

Bridge  353,  outer  rail  at  north  end  of 904. 4 

Bridge  352,  outer  rail  at  north  end  of 918. 6 

Atcheson  flag  station,  east  rail  at 939. 1 

Gans  station,  west  rail  at 1, 009. 5 

Outcrop  flag  station,  0.6  mile  south  of;  east  rail  at  road  crossing 1, 077. 7 

Summit  of  grade,  top  of  rail  at - 1, 089. 5 

Outcrop  flag  station,  0.2  mile  south  of;  northeast  of  Baltimore  and  Ohio 

tunnel,  east  side  of  track,  3.7  feet  above  rail;   bronze  tablet  marked 

"1084  PITTSBURG  1899" 1,083.891 

Outcrop  flag  station,  east  rail  at 1, 067. 5 

Outcrop  flag  station,  1.1  miles  north  of;  west  rail  at  road  crossing 996. 

Smithfield,  1^  miles  south  of ;  east  rail  at  water  tank 985.6 

Smithfield,  0. 8  mile  south  of;  east  rail  at  road  crossing 985. 0 

Smithfleld  station,  west  rail  at 985. 6 

Smithfield  station,  1  mile  north  of;  east  rail  at  road  crossing 979. 5 

Fairchance,  1.1  miles  south  of;  west  rail  at  road  crossing 1, 000. 2 

Fairchance,  0.5  mile  south  of;  east  rail  at  road  crossing 1, 021. 8 

Fairchance  station,  west  rail  at 1, 059. 9 

Fairchance,  Baltimore  and  Ohio  station,  550  feet  north  of;  bridge  seat  at 

comer  of  small  girder  bridge  No.  338;  aluminum  tablet  marked  *4065 

PITTSBURG  1899  " 1,065.243 

Milepost  77,  west  rail  at 1,097.3 

Johnston  flag  station,  west  rail  at : 1, 098. 7 

Johnston  flag  station,  |  mile  north  of;  east  rail  at  road  crossing 1,1 27. 5 

Oliphant  flag  station,  i  mile  south  of;  west  rail  at  road  crossing 1, 152.  7 

Oliphant  flag  station,  west  rail  at 1, 170. 7 

Oliphant  flag  station,  i  mile  north  of;  west  rail  at  road  crossing 1, 187. 5 

Brownfield  station,  west  rail  at 1, 136. 6 

Hutcherson  flag  station,  east  rail  at 1, 106. 2 

Hutcherson  flag  station,  }  mile  north  of;  east  rail  at  road  crossing 1, 058. 1 

Hutcherson  flag  station,  1.2  miles  north  of;  east  rail  at  road  crossing 1, 030. 4 

Hutcherson  flag  station,  1.3  miles  north  of;  east  rail  at  road  crossing 1, 025. 1 

Leith  flag  station,  Pennsylvania  Railroad,  west  rail  at 1, 006. 0 

Leith  flag  station,  0.3  mile  north  of;  east  rail  at  road  crossing 993. 5 

Uniontown,  East  Fayette  street  crossing;  east  rail  at 979. 1 

Uniontown,  Pennsylvania  Railroad  station ;  east  rail  at 980. 8 

Uniontown,  John  Lynch  &  Co.'s  store,  comer  of  curbstone  at 979. 41 

Uniontown,  southwest  comer  of  Penn  and  Broad  streets,  top  of  large  stone 

post 975.62 

UNIONTOWN,    ALONG   BALTIMORE  AND  OHIO   RAILROAD,   TO   PITTSBURG. 

Uniontown,  court-house;  comer  of  Main  and  Court  streets,  foundation 
wall  4  feet  above  ground,  between  Main  street  entrance  and  southwest 

comer  of  building.     Aluminum  tablet  marked  "999  PITTSBURG  1899" .  998. 899 

Redstone  Junction,  east  rail  at 956. 2 

Walker^s  flag  station,  west  rail  at 956. 6 

Vance  Mill  Junction,  1  mile  south  of;  west  rail  at  road  crossing 936. 1 


Feet. 

927.1 

913.9 

919.  773 

900.3 

893.1 

892.4 

877.8 
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Vance  Mill  Junction;  east  rail  at 

Upper  Middletown  flag  station;  east  rail  at 

Upper  Middletown  flag  station,  675  feet  north  of;  face  of  rock  in  place,  26 
feet  east  of;  center  of  track  and  4.2  feet  higher  than  top  of  rail;  bronze 
tablet  marked  "920  PITTSBURG  1899" 

Waltereburg  flag  station;  west  rail  at 

WaltersbuTg  flag  station;  0.3  mile  north  of;  west  rail  at  road  crossing 

Rothruck  flag  station;  west  rail  at 

Smock  station;  east  rail  at 

Tippecanoe  flag  station,  i  mile  south  of;  bridge  seat  at  southwest  comer 
of  small  girder  bridge  15  feet  long  over  roadway  at  south  end  of  truss 
road  bridge  over  Bedstone  Creek;  bronze  tablet  marked  "868  PITTS- 
BURG 1899" 

Tippecanoe  flag  station;  west  rail  at 

Tippecanoe  flag  station,  f  mile  north  of;  east  rail  at  road  crossing 

Grindstone  flag  station,  west  rail  at 

Braznell  flag  station;  east  rail  at 

Braznell  flag  station,  f  mile  north  of;  east  rail  at  road  crossing 

West  Brownsville  Junction,  }  mile  south  of;  4-8pan  truss  bridge  across 
Monongahela  River;  bridge  seat  at  east  end  of  north  abutment;  bronze 
tablet  marked  "  778  PITTSBURG  1899  " 

West  Brownville  Junction;  east  rail  at 

Califomia  station;  east  rail  at 

Coal  Center  station;  west  rail  at 

Woods  Run  flag  station,  i  mile  south  of;  bridge  seat  at  east  end  of  north 
abutment  of  open  culvert,  25  feet  south  of  milepost  47;  bronze  tablet 
marked  "764  PITTSBURG  1899" 

Woods  Run  flag  station;  west  rail  at 

Lucyville,  0.4  mile  south  of;  west  rail  at  road  crossing 

I^ucyville  station;  west  rail  at 

Stockdale  flag  station;  east  rail  at 

Allenport  station;  west  rail  at 

Allenport  station,  0.9  mile  north  of;  west  rail  at  road  crossing 

Dunlevy  flag  station;  west  rail  at 

Dunlevy  flag  station^  0.3  mile  north  of;  east  rail  at  road  crossing 

Belle  Vernon  station;  east  rail  at 

Belle  Vernon  station,  i  mile  north  of;  west  rail  at  road  crossing 

Charleroi  station,  i  mile  south  of;  150  feet  south  of  city  pumping  station, 
coping  stone  at  northwest  comer  of  large  stone  arch  culvert;  bronze  tablet 
market  "  760  PITTSBURG  1899  " 

Charleroi  station;  west  rail  at 1 

Lock  No.  4  station;  west  rail  at 

Lock  No.  4;  chisel  mark  on  circle  on  coping  stone  near  heel  of  west  gate 
at  south  end  of  west  lock 

Bamford  station;  east  rail  at 

Bamford  station,  0.3  mile  north  of;  west  rail  at  road  crossing 

West  Columbia  flag  station;  west  rail  at 

Webster  station;  west  rail  at 

Webster  station,  0.6  mile  north  of;  west  rail  at  road  crossing 

Baird  flag  station;  east  rail  at 

Baird  flag  station,  150  feet  south  of  station;  signpost,  second  step  below 
coping  stone  of  stone  arch  culvert,  north  side  of  track  and  4.8  feet  below 
top  rail;  bronze  tablet  marked  "755  PITTSBURG  1899" 755. 064 


867.546 

859.5 

845.7 

825. 5 

798.9 

787.3 

777.666 

778.4 

766.5 

769.0 

764. 074 

765.1 

766.2 

766.8 

761.9 

764.6 

766.9 

763.5 

763.9 

767. 3 

761.0 

757.835 

764.1 

764.8 

743. 765 

764.0 

769.7 

773.0 

761.2 

760.9 

760.1 
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Black  Diamond  flag  station;  west  rail  at 754. 0 

Monongahela  City,  0.4  mile  south  of;  top  of  rail  at  road  crossing 751. 0 

Monongahela  City  station;  top  of  rail  at 753. 9 

River\'iew  flag  station;  east  rail  et : 755. 4 

Riverview  flag  station,  0.3  mile  north  of;  large  stone  arch  culvert,  south 
end  of;  west  side  of  track,  second  step  below  coping  stone,  2^  feet  below 

top  of  rail ;  bronze  tablet  marked  ' '  753  PITTSBURG  1899  " 753. 197 

Courtney  station;  east  rail  at 759. 2 

Huston  Run;  west  rail  of  north-bound  track 754. 9 

Coal  Bluff;  east  rail  of  south-bound  track 750. 8 

Shire  Oaks;  west  rail  of  north-bound  track , 750. 2 

Elben;  west  rail  of  north-bound  track 751. 7 

Walton  flag  station ;  east  rail  of  south-bound  track 756. 5 

Jones  flag  station;  east  rail  of  north-bound  track 754. 4 

West  Elizabeth  station ;  east  rail  of  north-bound  track 746. 5 

East  Elizabeth;  west  rail  of  north-bound  track ^ 750. 2 

East  Elizabeth,  0.6  mile  north  of;  west  rail  of  north-bound  track  at  road 

crossing 751. 3 

Central  Park;  west  rail  of  north-bound  track  at  road  crossing 755. 0 

Blair  flag  station;  east  rail  of  north-bound  track 757. 7 

Peters  Creek  flag  station,  i  mile  south  of;  large  2-span  stone  arch  culvert, 
flrst  step  below  coping  stone  at  southeast  comer  of;  12  feet  below  top  of 

rail;  bronze  tablet  marked  " 740  PITTSBURG  1899" 739.573 

Peters  Creek,  flag  station;  east  rail  of  south-bound  track  at 752. 6 

Wilson  station;  west  rail  of  south-bound  track  at 756. 6 

Coal  Valley  station;  west  rail  of  south-bound  track  at 754. 3 

Coal  Valley,  county  bridge  over  creek;  square  on  coping  stone  of  wall 

(Pennsylvania  Railroad  bench  No.  19,  their  elevation  736. 60) 736. 43 

Camden  flag  station;  east  side  of  north-bound  track 753. 8 

Dravosburg;  west  rail  of  south-bound  track  at  station 746. 8 

Cochran  station,  1.1  miles  south  of;  east  rail  of  north-bound  track  at  road 

crossing 751. 6 

Cochran  station  (Duquesne  post-office);  east  rail  of  south-bound  track  at.  761. 2 

Thomson  flag  station;  west  rail  of  south-bound  track  at 763. 0 

Thompson  flag  station,  125  feet  south  of;  signal  tower  at,  25  feet  west  of 
south-bound  track,  4  feet  above  top  of  rail,  north  wing  wall  of  west  abut- 
ment of  double-track  truss  bridge  of  Union  Railway  crossing  over  tracks 
of  Pennsylvania  Railroad;  bronze  tablet,  marked  "757  PITTSBURG 

1899" 767.018 

Thompson  flag  station,  }  mile  south  of  (Pennsylvania  Railroad  bench 
mark  No.  13);  copper  bolt  in  coping  stone  at  south  end  of  west  abutment 

of  Port  Perry  Railroad  bridge  across  Monongahela  River 763. 997 

Bessemer  station,  Pennsylvania  Railroad,  about  1  mile  east  of;  east  end 
of  north  abutment  of  double-track  bridge  of  Union  Railway  over  main 
line   of  Pennsylvania  Railroad;  in  face  of  abutment,  bronze  tablet, 

marked  "760  PITTSBURG  1899" 759.631 

Braddock  station,  copper  bolt  in  doorsill  of  door  to  ladies'  waiting  room 

(Pennsylvania  Railroad  bench  mark) 828. 879 

Hawkins  station,  top  of  rail 881. 2 

Swissvale  station,  west  rail  of  west  track  at 921. 8 

Edgewood  station,  west  rail  at 922. 2 

Wilkinsburg  station,  west  rail  at 922. 1 


» 
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Feet 
Homewood   station,  copper  bolt  in  dooreill  of   (Pennsylvania  Railroad 

Company's  b^nch  mark) 923. 452 

Homewood  station,  west  rail  at 922. 3 

Fifth  Avenue  station,  west  rail  at 920. 0 

East  Liberty  station,  west  rail  at 913. 8 

Ben  venue  station,  \  mile  west  of;  bridge  seat  at  south  end  of  west  abut- 
ment of  girder  bridge  over  Pittsburg  Junction  Railway  tracks;  bronze 

tablet,  marked  **818  PITTSBURG  1899'* 818.269 

Pittsburg,  Twenty-eighth  street  station:  south  rail,  north  side  of 766. 7 

NEW  YORK-PENNSYLVANIA. 

STEUBEN  COUNTY,  NEW  YORK;    TIOGA   AND  POTTER  (BOUNTIES, 

PENNSYLVANIA. 

Corking,  Gainbs,  Elrland,  and  Tiooa  Quadrangles. 

The  following  elevations  are  based  on  an  aluminum  tablet  placed 
in  the  State  Library  at  Harrisburg,  the  elevation  of  which  is  accepted 
as  363.813  feet  above  mean  sea  level. 

The  leveling  was  done  under  the  general  direction  of  Mr.  J.  H.  Jen- 
nings, topographer,  by  Measrs.  C.  H.  Semperand  Robert Coe,  level  men. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ters ''HARRISBURG,"  in  addition  to  their  figures  of  elevation. 

ADDI80N,  NEW  YORK,  TO   ELKLAND,  PENNSYLVANIA. 

Addison,  Erie  station,  0.4  miles  east  of,  and  750  feet  northeast  of  tracks; 

Union  School  building,  at  right  of  main  entrance  to;  aluminum  tablet, 

marked  "1021  D" 1,021.748 

Addison,  1.3  miles  south  of;  top  of  abutment  east  end  of  bridge,  north 

side,- chisel  marked  "U.S.G.S.,  B.M.  988" 987. 73 

Freeman,  1.2  miles  south  of;  top  of  roi*k  on  east  side  of  railroad,  marked 

"U.S.G.S.,  B.M.  1308*' 1,308.70 

Freeman,  4.2  miles  south  of;  top  of  spike  in  top  of  trestle  on  east  side  of 

railroad,  chisel  marked  ** U.S. G.S.,  B.M.  1390" 1,389.78 

Freeman,  5.1  miles  south  of;  top  of  bolt  in  guard  rail  at  northeast  end  of 

trestle  culvert,  chisel  marked  ** U.S. G.S.,  B.M.  1346" 1,345.63 

Freeman,  6  miles  south  of;  top  of  spike  in  culvert  timber,  50  feet,west 

of  Nelson  flag  station,  on  east  side  of  railroad,  chisel  marked  ''U.8.G.S. 

B.M.1296" :...  1,294.72 

Elkland;  top  of  spike  in  timber  culvert  on  west  side  of  railroad,  100  feet 

north  of  tannery  switch,  chisel  marked  *'U.S.G.S.,  B.M.  1146" 1,145.53 

Elkland;  tablet  set  in  front  face  of  Pattison  Bank,  on  West  Main  street, 

marked  "1134  HARRISBURG  1899" 1,133.632 

ELKLAND  TO   LAW&ENCEVILLE. 

Nelson;  top  of  coping  stone  of  culvert,  200  feet  west  of  station,  south  side 
of  railroad,  chisel  marked  "U.S.G.S.,  B.M    1171" 1,170.96 

Nelson;  tablet  set  in  southeast  comer  of  Nelson  school  house,  marked 

"1077  HARRISBURG  1899" 1,077.178 

Nelson,  1  mile  east  of;  on  top  stone  at  north  end  east  abutment  of  small 
bridge,  350  feet  east  of  milepost  80-33 1,120.75 
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Feet. 
Pritchard;  railroad  spike  in  second  tel^raph  pole  west  of  section  house. .  1, 016. 11 
Lawrenceville,  H  miles  west  of;  on  top  of  stone  at  north  end  of  east  abut- 
ment of  New  York  Central  and  Hudson  River  Railroad  bridge  over 

Ck>wanesque  River 1,  Oil.  49 

Law^renceville;  aluminum  tablet  in  top  foundation  stone  on  south  side 
near  southeast  comer  of  building  at  northwest  comer  of  Main  and  Cow- 
anesque  streets,  owned  by  estate  of  J.  F.  Rushling  and  occupied  by 
Wing  &  Boetwick  aa  a  general  store,  marked  "996  HARRISBURG 
1899" , 995.992 

ELKLAND  TO  ACADEMY  CORNEBS. 

Osceola;  top  of  bolt  in  guard  rail  on  wooden  bridge  600  feet  west  of  station, 
north  side,  west  end  of  bridge,  chisel  marked  "U.S.G.S.,  B.M.  1155".  1,155.47 

Osceola,  1.9  miles  west  of;  top  of  bolt  in  guard  rail  of  culvert,  on  south  side, 
chisel  marked  "U.S.G.S.  B.M.  1177" 1,177.35 

Academy  Comers;  tablet  set  in  southeast  comer  of  district  schoolhouse, 
marked  '*  1216  HARRISBURG  1899" 1,215.925 

ACADEMY   CORNERS,  VIA   LITTLE    MARSH  AND  KEENEYVILLS,  TO   MIDDLEBURY. 

Academy  Comers,  6  miles  south  of;  on  rock  on  south  side  of  road  cul- 
vert, in  culvert  wall,  100  feet  west  of  forks  in  road,  junction  of  Gloee  and 
Bates  Hill  roads,  J  mile  north  of  Little  Marsh,  chisel  marked  "U.S.G.S. 
B.M.  1590" 1,590.41 

Little  Marsh,  at  east  end  of  village  of;  copper  tablet  in  top  of  third  stone 
from  east  end  of  north  abutment  of  iron  highway  bridge  over  Crooked 
Creek,  marked'*  1392  HARRISBURG  1899" 1,392.384 

Little  Marsh,  1  mile  east  of;  on  point  of  a  bowlder  on  left  side,  70  feet  east 
of  a  small  bridge 1,384.87 

Chatham  Valley,  i  mile  east  of;  on  rock  on  left  of  road,  at  north  end  of 
small  culvert 1, 314. 06 

Keeney  ville,  1}  miles  west  of;  on  flat  bowlder  10  feet  to  right  of  road,  near 
bam  of  Mrs.  Fanny  Goodwin 1, 276. 41 

Keeneyville,  J  mile  west  of;  on  maple,  12  inches  diameter,  on  right  of 
road,  opposite  cemetery 1, 277. 12 

Middlebury;  copper  tablet  in  top  stone  at  south  end  of  west  pier  of  iron 
highway  bridge  over  Crooked  Creek,  marked  "1149  HARRISBURG 
1899" 1,149.204 

ACADEMY   CORNERS  TO  WESTFIELD. 

Knox  ville;  aluminum  tablet  set  in  about  the  middle  of  foundation  of 
chimney  on  west,  side  of  residence  of  H.  I.  Brewster,  on  south  side  of 
East  Main  street,  being  the  third  building  from  Qomer  of  Main  and 
Water  streets,  marked  "1239  HARRISBURG  1899" 1, 239. 568 

Knoxville;  railroad  spike  in  root  of  maple,  18  iilches  diameter,  at  north- 
west comer  of  New  York  Central  and  Hudson  River  Railroad  station. .  1, 232. 57 

Knoxville,  Ij^  miles  west  of;  railroad  spike  in  root  of  elm,  15  inches  diame- 
ter, 40  feet  south  of  track,  about  2,100  feet  east  of  milepost  49-19 1, 261. 94 

Cowanesque,  i  mile  east  of;  railroad  spike  in  nearest  telegraph  pole  to 
mile  post  K  70  (Buffalo  and  Susquehanna  Railroad) 1, 296. 62 

Westfield,  1  mile  east  of;  on  inside  anchor  bolt  on  north  side  east  abut- 
ment of  Buffalo  and  Susquehanna  Railroad  bridge  over  Cowanesque 
River 1,330.49 
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Feet. 
Westfield;  alnminum  tablet  in  east  face  of  top  foundation  stone  at  the 

northeast  comer  of  brick  building  at  comer  of  Main  and  Church  streete, 

owned  by  F. D. Strang,  marked  **1372  HARRISBURG  1899" 1,371.710 

WE8TFISLD  TO  BINGHAM. 

Weetfield,  1  mile  west  of;  on  top  of  stone  at  south  end  of  ballast  wall  on 

west  abutment  of  bridge  450  feet  east  of  milepoet  99-14 1,383.77 

Potter  Brook,  1  mile  east  of;  on  point  of  bowlder  10  feet  to  right  of  track.  1, 439. 92 

Potter  Brook;  on  east  side  of  south  end  of  water-tank  foundation 1, 463. 64 

Potter  Brook,  1  mile  west  of;  railroad  spike  in  nearest  telegraph  pole  to 

milepost  102-11 1,497.85 

Elmer,  1  mile  west  of;  on  top  of  stone  at  south  end  of  east  abutment  of 

bridge  100  feet  west  of  milepost  103-10 1,546.22 

Harrison  Valley;  copper  tablet  set  in  south  face  of  top  foundation  stone 

at  the  southeast  comer  of  brick  building  owned  by  G.  E.  and  D.  T. 

Stone,marked  "1618  HARRISBURG  1899'* 1,618.463 

Harrison  Valley,  1  mile  west  of;  railroad  spike  in  top  of  comer  pile  at 

east  abutment  of  bridge  1,150  feet  west  of  milepost  105-8 1, 660. 69 

Mills;  railroad  spike  in  root  of  cherry  tree  18  inches  diameter,  40  feet 

south  of  track  near  dancing  pavilion  at  I.  O.  O.  F.  Park 1, 721. 28 

Mills,  2}  miles  west  of;  copper  tablet  in  top  of  comer  coping  stone  on 

north  side  of  east  abutment  of  bridge  about  1,100  feet  east  of  milepost 

109-4,  marked  "2022  HARRISBURG  1899" 2,022.077 

Bingham,  t  mile  east  of;  on  silver  poplar,  15  inches  diameter,  30  feet  south 

of  track  and  280  feet  east  of  east  end  of  logging  switch 2,079.04 

WKSTFIELD  TO  GAINES,  8UNDERLINVILLE,  Q ALSTON,   AND  WBBT  PIKE. 

Westfield,  1}  miles  south  of;  on  elm,  20  inches  in  diameter,  25  feet  to.  right 
of  track,  600  feet  north  of  milepost  K  66 1,457.15 

Sabinsville,  at  north  end  of  village  of;  copper  tablet  in  top  of  comer  stone 
on  north  eide  eaflt  abutment  of  iron  highway  bridge  over  Mill  Creek, 
marked  "  1601  HARRISBURG  1899" 1,601.409 

Sabinsville,  1  mile  south  of;  on  bowlder  on  right  of  track  in  cut 1, 553. 57 

Sabinsville,  2  miles  south  of;  railroad  spike  in  birch,  18  inches  diameter, 
40  feet  left  of  track,  near  south  end  of  Summit  siding 1, 727. 99 

Lansing,  1  mile  north  of;  on  bowlder  on  right  of  track,  480  feet  north  of 
milepost  K  60 1,612.01 

Lansing  (railroad  station  is  Davis);  railroad  spike  in  first  telegraph  pole 
at  north  end  of  railroad  station 1,530.61 

Lansing,  1  mile  south  of;  on  outside  spike  of  switch  stand  at  Gumee 
switch 1,482.15 

Gaines,  3  miles  north  of;  on  bowlder  on  right  of  track,  780  feet  north  of 
milepost  K  57 1,442.11 

Gaines;  copper  tablet  in  south  face  of  foundation  stone  at  the  southeast 
comer  of  Hotel  Vermilyea,  marked  "1294  HARRISBURG  1899" 1,294. 145 

Gaines,  1  mile  west  of;  on  top  of  ballast  wall  on  south  side  of  east  abut- 
ment of  steel  railroad  bridge  over  Pine  Creek 1, 262. 32 

Galeton,  2  miles  east  of;  on  bowlder  6  feet  to  left  of  track,  110  feet  west  of 
milepost  K  51 1,291.05 

Galeton;  on  top  of  stone  at  east  end  of  south  pier  of  highway  bridge  over 
Pine  Creek,  south  of  tannery 1, 321. 515 

Galeton;  aluminum  tablet  in  window  sill  on  east  end  near  southeast  cor- 
ner of  building  uned  as  general  offices  of  Buffalo  and  Sesquehanna  Rail- 
road, marked  "  1330  HARRISBURG  1899" 1,329.978 
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Feet. 
Sunderlinville,  5  milee  south  of;  on  bowlder  on  left  of  road  near  small 

bridge  near  forks  of  road  near  saw  mill 1, 412. 57 

Sunderlinville,  3  miles  south  of;  on  top  of  stone  on  north  side  of  west 

abutment  of  iron  highway  bridge  over  Phoenix  Creek '. 1, 407. 91 

Sunderlinville,  1  mile  south  of;  on  elm,  36  inches  diameter,  16  feet  to  left 

of  road,  near  top  of  hill 1,093.72 

Sunderlinville;  aluminum  tablet  in  west  face  of  foundation  stone  near 

northwest  comer  of  building  used  as  hotel,  owned  by  E.  8.  Worden,  at 

the  southwest  comer  of  the  forks  of  road,  marked  ''1738  HARRISBURG 

1899" 1,738.203 

Galeton,  1}  miles  northwest  of;  on  top  of  ballast  wall  on  east  side  of  north 

abutment  of  steel  bridge 1, 364. 68 

West  Pike;  1  mile  southesflt  of;  railroad  spike  in  root  of  hemlock  70  feet 

to  left  of  track  and  250  feet  south  of  highway  crossing 1, 437. 77 

West  Pike;  a  square  hole  in  top  of  stone  at  north  end  of  west  abutment 

of  steel  railroad  bridge  over  Genesee  Fork  of  Pine  Creek ^...  1, 461. 17 

GAIKBS  TO  ST0KE8DALB  AND  WBLIABOBO. 

Gaines,  1  mile  east  of;  on  top  of  stone  at  north  end  of  west  abutment  of 

iron  bridge 1,221. 17 

Manhattan;  on  top  of  stone  at  south  end  of  west  abutment  of  bridge  150 

feet  east  of  railroad  station ^ 1, 208. 75 

Ansonia,  3  miles  west  of;  on  top  of  stone  at  south  end  of  west  abutment 

of  iron  bridge 1,1 76. 15 

Ansonia,  1  mile  west  of;  on  top  of  stone  at  south  end  of  east  abutment  of 

small  bridge 1,142.67 

Ansonia;  copper  tablet  in  top  of  bridge-seat  stone  on  north  side  of  east 

abutment  of  highway  bridge  over  Marsh  Creek  200  feet  west  of  Fall 

Brook  Railway,  marked  "1136  HARRISBURG  1899" 1,136.084 

Ansonia,  1  mile  northeast  of;  railroad  spike  in  milepost  100-71 1, 143. 39 

Marsh  Creek, }  mile  west  of;  on  top  stone  at  north  end  of  west  abutment 

of  small  bridge  500  feet  east  of  milepost  72-99 1,152.19 

Marsh  Creek,  1}  miles  northeast  of;  railroad  spike  in  milepost  74-97 1, 169. 89 

Stokesdale  Junction,  3  miles  southwest  of;  on  bowlder  5  feet  to  right  of 

track  and  70  feet  south  of  milepost  75-96 1,160.69 

Stokesdale  Junction,  2  miles  southwest  of;  on  foundation  of  water  tank 

near  milepost  76-95 1,158.73 

Stokesdale  Junction,  1  mile  southwest  of;  on  top  of  stone  at  west  end  of 

north  abutment  of  small  bridge  400  feet  south  of  milepost  77-94 1, 164. 59 

Stokesdale;  on  inside  anchor  bolt  on  west  side  at  south  end  of  through 

truss  railroad  bridge 1,189.76 

Wellsboro,  1  mile  north  of;  on  top  of  stone  at  west  end  of  south  abutment 

of  bridge  near  milepost  15-95 1, 242. 50 

Wellsboro;  copper  tablets  in  stone  monuments  set  in  public  square  as 

meridian  marks.    The  north  monument  is  about  7  feet  from  Central 

avenue  and  42  feet  from  Main  street.    The  south  monument  is  about  13 

feet  from  Pearl  street  and  26  feet  from  Charles  street,  marked  ''1308 

HARRISBURG  1899." 

North  monument 1,307.838 

South  monument 1, 308. 505 
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KTOKEBDALE  T<)   MIDDLEBURY. 

Stokeedale  Junction;  on  west  end  of  south  abutment  of  small  bridge  at 

north  end  of  coal  shutee 1 

Stokeedale  Junction,  1  mile  north  of;  on  top  of  mile  poet  79-92 1 

Middlebury,  2  miles  south  of;  railroad  spike  in  milepoet  80-91 1 

Middlebury,  1  mile  south  of;  on  outside  rivet  of  east  side  at  south  end  of 
plate  girder  railroad  bridge 1 

MIDDLEBURY,  VIA  EAST  CHARLB8T0X.  MANSFIELD  AND  PAINTER  RUN  TO  TIOGA. 

Middlebury,  1  mile  north  of;  on  top  of  coping  stone  at  west  end  of  north 
abutment  of  small  bridge,  430  feet  south  of  milepoet  88-^ 1 

Crooked  Creek  (Holiday  station) ,  on  bowlder  on  north  side  of  east  end  of 
highway  bridge  over  Crooked  Creek,  near  raiboad  station 1 

East  Charleston,  3}  miles  north  of;  on  pine  18  inches  in  diameter,  20  feet 
to  left  of  road,  in  bottom 1 

East  Charleston,  1  mile  north  of;  on  hickory  15  inches  in  diameter,  40  feet 
to  left  of  road 1 

East  Charleston,  i  mile  north  of;  on  elm  15  inches  in  diameter,  15  feet  to 
left  of  road,  on  top  of  hill 1 

East  Charleston,  aluminum  tablet  in  west  face  of  foundation  at  northwest 
comer  of  brick  residence  of  Seymour  Whitney,  marked  **  1656  HARRIS- 
BURG  1899"  1 

East  Charleston,  1}  miles  east  of;  on  horse  block  in  front  of  brick  house 
on  right  of  road 1 

East  Charieston,  2}  miles  east  of;  on  elm  12  inches  in  diameter,  15  feet  to 
left  of  road 1 

Covington,  3  miles  northwest  of;  on  top  of  stone  on  east  end  of  north 
abutment  of  highway  bridge  over  North  Elk  Run 1 

Covington,  |  mile  north  of;  bolt  in  large  oak  on  west  side  of  highway  about 
50  feet  west  of  Erie  Railroad,  near  highway  bridge  over  Tiogft  River . . .  1 

Covington;  copper  tablet  in  west  face  of  foundation  near  northwest  comer 
of  I.  O.  O.  F.  hall,  which  is  the  third  building  south  of  State  street,  on 
east  side  of  Williams  street,  marked  "  1196  HARRISBURG  1899  " 1 

Covington,  1  mile  north  of;  on  hickory  40  feet  east  of  railroad,  nearly 
opposite  milepoet  36 1 

Canoe  Camp,  }  mile  south  of;  on  bowlder  20  feet  to  right  of  road,  in  front 
of  red  bam 1 

Canoe  Camp;  on  top  of  stone  at  west  end  of  north  abutment  of  steel  rail- 
road bridge,  90  feet  north  of  railroad  station 1 

Mansfield;  copper  tablets  set  in  stone  monuments  on  the  grounds  of  the 
Mansfield  State  Normal  School  for  a  meridian  mark. 

North  monument  marked  **  1207  HARRISBURG  1899" 1 

South  monument  marked  "1196  HARRISBURG  1899" 1 

Mansfield;  on  west  side  of  north  abutment  of  steel  plate  girder  railroad 
bridge,  1,150  feet  north  of  railroad  station 1 

Biansfield,  2  miles  north  of;  on  east  end  of  north  abutment  of  small  bridge 
near  highway  crossing 1 

Lambs  Creek,  1}  miles  north  of;  railroad  spike  in  stump  15  feet  east  of 
track,  about  1,100  feet  south  of  milepoet  28 1 

Painter  Run;  aluminum  tablet  in  south  face  of  foundation  near  southwest 
comer  of  Free  Methodist  Church,  at  forks  of  road  where  signboard  reads 
"Summit,  6  miles,"  marked  "1257  HARRISBURG  1899" 1 

Tioga,  2}  miles  south  of;  on  top  of  coping  stone  at  west  end  of  north  abut- 
ment of  steel  plate  girder  bridge  (railroad)  over  Mill  Creek 1 


Feet. 

163.64 
174. 27 
174.09 

162.88 


160.91 
126.27 
255.96 
491. 93 
720.63 

656.091 
414. 82 
346.75 
255.32 
173.43 

196. 215 
169. 14 
155.41 
154.72 

206.906 
196.004 

127.46 

111.99 

080.17 

257. 441 
061.33 
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Feet. 
Tioga, }  mile  soath  of;  on  top  of  bridge-seat  stone  on  west  side  of  north 

pier  of  iron  highway  bridge  over  Tioga  River 1, 046. 81 

Tioga;  copper  tablet  in  front  face  of  buttress  on  south  side  of  south  entrance 

of  St.  Andrew's  Episcopal  Church,  marked    **1036    HARRISBURG 

1899" 1,036.241 

MIDDLEBURY,  OVER   NEW    YORK   CENTRAL  AND   HUDSON   RIVER   RAILROAD,  TO 

TIOGA. 

Crooked  Creek,  IJ  miles  north  of;  on  top  of  stone  on  west  side  of  north 

abutment  of  small  bridge,  about  1,800  feet  south  of  milepost  85-^6 1, 103. 00 

Hammond,  \  mile  south  of;  railroad  spike  in  large  stump  30  feet  to  right 

of  track,  nearly  opposite  milepost  84-87 1, 089. 81 

Hammond,  f  mile  north  of;  on  top  of  coping  stone  at  west  end  of  north 

abutment  of  small  bridge,  about  600  feet  north  of  milepost  83-88 1, 074. 72 

Tioga,  1}  miles  south  of;  on  top  of  stone  at  west  end  of  north  abutment  of 

steel  plate  and  lattice  girder  railroad  bridge  over  Crooked  Creek 1, 067.  76 

Tioga,  i  mile  south  of;  on  top  of  stone  at  east  end  of  north  pier  of  steel 

lattice  girder  railroad  bridge 1, 062. 56 

TIOGA   TO  JACKSON  SUMMIT   AND  TO   LAWRENCEVILLE   AND   CORNING. 

Tioga;  on  top  of  stone  at  north  end  of  west  abutment  of  highway  bridge 
over  Tioga  River,  near  Erie  Railroad  station 1, 037. 61 

Tioga,  1  mile  north  of;  on  top  of  stone  at  north  end  of  east  abutment  of 
highway  bridge  over  Tioga  River 1, 032. 12 

Tioga,  2  miles  north  of;  on  foundation  stone  on  east  side  of  north  abut- 
ment of  small  bridge,  40  feet  south  of  milepost  22 1, 014. 48 

Tioga  Junction;  on  foundation  stone  on  south  end  of  second  row  from 
track  of  water  tank  at  railroad  station 1, 014. 61 

Tioga  Junction,  1  mile  east  of;  on  bridge-seat  stone  on  north  side  of  east 
abutment  of  steel-plate  girder  bridge  No.  19,  about  450  feet  east  of  mile- 
post 19  1,109.43 

Tioga  Junction;  on  bowlder  12  feet  south  of  track,  opposite  milepost  18  . .  1, 198. 58 

Jackson  Summit,  2  miles  west  of;  on  top  of  stone  on  north  side  of  west 
abutment  of  small  bridge,  240  feet  west  of  milepost  16 1, 392. 14 

Jackson  Summit;  copper  tablet  in  north  face  of  foundation  near  northeast 
comer  of  residence  of  0.  B.  Morrill,  nearly  opposite  Erie  station,  marked 
"1586  HARRISBURG  1899" 1,585.280 

Somers  Lane,  i  mile  north  of;  large  nail  in  root  of  sugar  maple,  70  feet 
west  of  track 1,000.67 

Lawrenceville,  1  mile  south  of;  on  top  of  stone  at  west  end  of  north  abut- 
ment of  small  bridge,  400  feet  south  of  milepost  2 998. 67 

Lawrenceville;  on  top  of  stone  at  south  end  of  east  abutment  of  highway 
bridge  over  Tioga  River,  near  railroad  station 992. 63 

Lawrenceville,  }  mile  north  of  station;  on  comer  of  stone  on  east  side  of 
north  abutment  of  small  bridge,  140  feet  south  of  milepost  99-92 986. 14 

Lindley,  f  nnile  south  of;  on  point  of  ledge  nearly  opposite  milepost  100-71 .      986. 93 

Lindley,  J  mile  north  of;  bolt  in  telegraph  pole  nearly  opposite  milepost 
101-70 981.09 

Lindley,  IJ  miles  north  of;  on  top  of  bridge-seat  stone  on  west  side  of 
south  abutment  of  iron  bridge  at  milepost  102-69 979. 84 

Lindley,  2 J  miles  north  of;  on  top  of  coping  stone  at  west  end  of  south 
abutment  of  small  bridge,  840  feet  south  of  milepost  103-68 972. 19 

Presho,  i  mile  south  of;  on  top  of  stone  at  east  end  of  south  abutment  of 
steel  bridge,  630  feet  south  of  milepost  104-^7 962.97 
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Feet 
Preeho;  on  top  of  bridge-seat  stone  on  west  side  of  south  abutment  of 

double-track  steel  bridge,  700  feet  south  of  railroad  station 961. 61 

Presho,  1^  miles  north  of;  on  west  side  of  north  abutment  of  small  bridge.  952. 92 
Mulhollon;  on  top  of  third  step  on  east  side  of  south  abutment  of  small 

bridge,  620  feet  south  of  highway  crossing  near  platform 954. 99 

Coming,  4  miles  southwest  of;  railroad  spike  in  stump  10  feet  to  left  of 

track  and  30  feet  north  of  milepost  109-62 945.01 

Coming,  2}  miles  west  of;  on  top  of  stone  on  south  side  of  west  abutment 

of  small  bridge  400  feet  west  of  •*  Yard  limit"  sign 934.32 

Coming;  aluminum  tablet  on  right  side  of  Cedar  street  entrance  to  city 

hall,  marked  **935  D  1898" 936.969' 

PENNSYLVANIA. 

ERIE   AND  CRAWFORD  COUNTIES. 
Erie  and  Girajid  Quadranolkb. 

The  elevations  in  the  following  list  are  based  on  an  aluminum  tablet 
placed  in  the  Soldiers'  Home  at  Erie,  Pennsylvania.  The  height  of 
this  bench  is  derived  from  a  United  States  Army  Engineers'  bench 
mark,  consisting  of  a  chisel  mark  in  the  southwest  corner  of  the 
foundation  of  the  light-house  keeper's  dwelling  at  Erie.  This  eleva- 
tion is  accepted  as  577.145  feet  above  mean  sea  level,  as  reduced  in 
accordance  with  note  on  page  298  of  Appendix  to  Twentieth  Annual 
Report  of  this  Survey. 

The  leveling  was  done  under  the  general  direction  of  Mr.  Frank 
Sutton,  topographer,  by  William  Crennell,  levelman. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ters "ERIE,"  in  addition  to  their  figures  of  elevation. 

OODARD  TO    ERIE,    OVER  HIGHWAY    AND   LAKE  SHORE   AND   MICHIGAN   SOUTH- 
ERN  RAILWAY,    VIA   PAIRVIEW. 

Feet. 
Erie,  chisel  mark  on  southwest  comer  foundation  of  light-house  keeper's 

dwelling 577. 145 

Godard  road,  200  feet  west  of  Mr.  Hull's  house,  opposite  old  bam,  high- 
est point  of  bowlder,  north  side  of  road 1, 326. 56 

Godard  road,  300  feet  north  of;  northwest  corner  of  large  stone  slab,  west 

side  of  road,  front  of  large  brick  house 1, 392. 18 

Five  Points,  spike  on  root  of  elm  tree  at  intersection  of  roads,  front  of  brick 

schoolhouse  No.  9 1,327.26 

Five  Points,  west  end  of  culvert  of  road  running  south,  at  intersection  of 

roads 1,277.70 

Erie  and  Five  Points,  southwest  corner  of  roads  to;  three  spikes  driven 

in  guy  pole  of  telephone  line 1, 070. 59 

McKean,  H  miles  north  of;  on  Erie  highway,  west  end  of  south  abutment 

of  bridge  over  Elk  Creek 1,032.47 

McKean,  Bowman's  Hotel,  large  bowlder  northwest  comer  of  well  front 

of 1,051.17 

Elk  Creek,  paint  mark  on  south  end  of  west  abutment  of  bridge  over 

creek,  350  feet  west  of  brick  house 963.33 
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Feet. 
Sterrettannia,  Cook's  flour  mill  at;  aluminum  tablet  set  in  southeast  cor- 
ner of  foundation  of ,  marked  "ERIE  904'' 904.86 

Sterrettannia,  2,000  feet  west  of  road  from;  smooth-bark  hickory  tree 

south  side  of  road 974. 02 

Fairview,  1.5  miles  south  of;  northeast  comer  of  south  abutment  of  bridge.      850.  74 
Fairview,  aluminum  tablet  in  southwest  comer  of  foundation  of  store 

owned  by  David  Yeagle,  marked  " ERIE  795" 795.837 

Fairview,  i  mile  north  of;  spike  in  north  post,  east  side  of  road,  guard 

fence  over  ravine 750. 1 1 

Fairview,  0.8  mile  east  of;  chisel  mark  in  stone  foot  of  smooth-bark  hickory 

tree  across  road  from  George  S.  Stone's  grocery 711. 02 

Fairview,  2.6  miles  east  of;  spike  in  top  of  west  post  of  section  stand  south 

side  of  tracks  at  milepoet  97 738. 38 

Fairview,  4.6  miles  east  of;  spike  in  top  of  west  post  of  section  stand 

south  side  of  tracks  at  milepost  95 738. 93 

Fairview,  5.2  miles  east  of;  Church  road  crossing,  spike  in  top  of  tele- 
phone stump  north  side  of  tracks,  1,000  feet  west  of 731. 31 

Fain'iew,  7.6  miles  east  of;  spike  in  top  of  east  post  of  [section  stand  by 

milepost  92 723.24 

Fairview,  9.6  miles  east  of;  spike  in  top  of  east  post  of  section  stand  by 

milepost  90 713.49 

Erie,  Cascade  street;  spike  in  top  of  east  post  of  section  stand 702. 03 

Erie,  Soldiers'  Home;    spike  in  timber  bridge  seat  southwest  comer  of 

bridge  over  Pennsylvania  Railroad  in  rear  of 629.64 

Erie,  Soldiers'  Home;  aluminum  tablet  in  water  table  northwest  comer 

of  hospital  wing  of ,  marked  **ERIE  635" 635.640 

Erie,  Soldiers'  Home;   spike  in  spile  southwest  corner  of  boathouse  basin 

at 575.03 

PAIKVIEW,  OVBB  LAKE  SHORE  AND  MICHIGAN  SOUTHERN   RAILWAY,  TO 

STATE  LINE,    VIA   OIRARD. 

Fairview  station,  George  S.  Stone's  grocery  at;  chisel  cut  in  stone  at  foot 
of  smooth-bark  hickory  tree  across  road  from 711. 02 

•Fairview,  1.3  miles  west  of;  spike  in  top  of  east  post  of  section  stand  at 

milepost  100 715.20 

Fairview,  first  crossing  west  of;  spike  in  top  of  stump  west  side  of  road 
north  of  track  sat 708.15 

Fairview,  2.3  miles  west  of;  spike  in  top  of  east  post  of  section  stand  at  mile- 
post 101  710.32 

Fairview,  3.3  miles  west  of;  spike  in  top  of  east  post  of  section  stand  at  mile- 
post 102  718.59 

Fairview,  4.3  miles  west  of;  spike  in  top  of  east  post  of  section  stand  at 
milepost  103 721.77 

Fairview,  5.3  miles  west  of;  spike  in  top  of  east  post  of  section  stand  at 
milepost  104 716.26 

Girard  Junction,  600  feet  west  of  road  crossing  at;  spike  in  top  of  east  post 
of  section  stand  105  miles  west  of  Buffalo 705. 23 

Girard  Junction,  1  mile  west  of;  spike  in  top  of  east  post  of  section  stand 
at  milepost  106 693.15 

Girard  Junction,  2  miles  west  of;  spike  in  top  of  east  post  of  section  stand 
at  milepost  107 679.11 

Girard  Junction,  4  miles  w^est  of;  spike  in  top  of  east  post  of  section  stand 
at  milepost  109 660.31 
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Feet. 
Girard  Junction,  5  miles  west  of;  spike  in  top  of  east  post  of  section  stand 

at  milepost  110 660.62 

Girard  Junction,  6  miles  west  of;  spike  in  top  of  east  post  of  section  stand 
at  milepost  111 655.22 

(iirard  Junction,  6}  miles  west  of;  bench  mark,  southeast  comer  of  cop- 
ing west  abutment  of  culvert  under  Lake  Shore  and  Michigan  Southern 
Railway  at  crossing,  marked  "Br.#8." 649.28 

Girard  Junction,  8  miles  west  of;  spike  in  top  of  east  post  of  section  stand 
at  milepost  113 657.87 

Girard  Junction,  8.4  miles  west  of;  State  Line  crossing;  chisel  mark  on 
stone  of  culvert  north  of  tracks  and  east  of  road 649. 45 

State  Line  monument  (Pennsylvania  and  Ohio),  H  miles  north  of  Lake 
Shore  and  Michigan  Southern  Railway;  aluminum  tablet  on  south  side 
of  pedestal  of ;  marked  "ERIE  636" 636.149 

STATE   LINE,  OVER   HIGHWAY,  VIA   TRACY,  CONNEAUTVILLB   AND   PONT,  TO 

GIRARD. 

State  line  on  Ridge  road,  i  mile  east  of;  bench  mark  on  northeast  comer 
of  north  abutment  of  culvert  at 678. 83 

West  Springfield,  aluminum  tablet  in  the  foundation  west  side  of  A.J. 
Thomas»sbam,  marked  "ERIE  712" 712.326 

Five  Points,  spike  in  stump  east  of  road  and  60  feet  north  of  cherry  tree, 
360  feet  north  of  white  house 820.70 

C!onneaut  Creek,  spike  in  root  of  maple  tree  west  side  of  road,  200  feet 
north  of  old  house 872.87 

Tracy,  1  mile  south  of;  top  of  iron  hitching  post  front  of  Mr.  Oulbertson's 
house 956.70 

Tracy,  1  mile  south  of  and  just  south  of  creek  bridge;  aluminum  tablet  in 
the  northwest  comer  of  foundation  of  house  owned  by  Mr.  Culbertson, 
marked  "ERIE  962" 962.674 

Beaver  Center,  ^  mile  north  of;  on  bolt  northeast  comer  of  creek  bridge.  1, 000. 66 

Beaver  Center,  store  owned  by  L.  L.  Fuller,  aluminum  tablet  in  northeast 
comer  of  foundation  of ;  marked  "ERIE  1029" 1,029.870 

Beaver  Center,  0.4  mile  south  of;  spike  in  southeast  comer  of  bridge  over 
ron 1,042.27 

Beaver  Center,  0.7  mile  south  of;  bench  mark  paint  mark  on  stone  south- 
west wing  of  bridge,  200  feet  east  of  comer 1, 049.  76 

Beaver  Center,  1.9  miles  souths  of;  spike  in  root  of  chestnut  tree  front  of 
old  bam  with  red  doors 1,088. 14 

Conneautville,  spike  in  root  of  poplar  tree  north  side  of  road  1,500  feet 
west  of  comer 1, 071. 22 

Conneautville,  spike  in  root  of  elm  tree  150  feet  west  of  road  on  fence  line 
just  before  turn  to  south  to 980. 96 

Conneautville,  0.6  mile  north  of;  on  northeast  comer  of  east  abutment  of 
bridge  over  Conneaut  Creek 931. 33 

Conneautville,  aluminum  tablet  in  southeast  comer  of  foundation  of  bank 
buildingat;  marked  "ERIE948" 948.696 

Conneautville,  1.8  miles  east  of;  spike  in  root  of  maple  tree  south  side  of 
road,  400  feet  west  of  bam 1,235.98 

Conneautville,  2  miles  east  of;  bench  mark  northwest  comer  masonry  cul- 
vert under  road 1, 236. 44 

Conneautville,  3.3  miles  east  of;  spike  in  log  under  rail  fence  500  feet  east 
of  bam,  north  side  of  road 1, 209. 74 
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Feet. 
Hickemells,  bronze  tablet  on  nothwest  comer  of  foundation  of  post-office 

at,  marked  "ERIE  1127" 1,127.688 

Hickemells,  1.0  mile  north  of;  on  large  bowlder  northeast  end  of  bridge 

over  ditch  300  feet  south  of  house,  east  side  of  road,  in  maple  grove  ....  1, 166. 69 
Hickernells,  2.3  miles  north  of;  spike  in  root  north  side  of  maple  tree  west 

side  of  road,  100  feet  north  of  bam 1, 171. 58 

Pont,  spike  in  west  end  of  timber  bridge  seat  north  side  of  bridge  over 

first  creek 1,074.56 

Pont,  bronze  tablet  in  the  front  foundation  of  the  United  Brethren  church 

at,  marked  "ERIE  1090" 1,090.253 

Pont,  1.3  miles  north  of;  spike  in  plank  southwest  comer  of  bridge 

flooring 1,007.99 

Pont;  2.0  miles  north  of;  bench-mark  spike  in  hickory  stump  west  side  of 

roa^,  1,200  feet  north  of  crossroad 1,012.73 

Wellsburg,  top  of  lai^  bowlder  northwest  comer  of  creek  bridge 940. 98 

Wellsburg,  spike  in  apple-tree  stump  west  side  of  road  and  200  feet  north 

of  the  Baptist  church  at 941. 76 

Oranesville,  spike  in  root  east  side  of  maple  tree  50  feet  east  of  post-office 

at 937.20 

Oranesville,  spike  in  northeast  comer  of  south  abutment  bridge  No.  107..      903. 77 

Platea,  top  of  stone  milepost  21 886. 54 

Platea,  bronze  tablet  in  southwest  corner  of  foundation  of  the  Methodist 

churchat,  marked  "ERIE876" 875.954 

Girard,  spike  in  northeast  comer  of  timber  bridge  seat,  north  abutment 

of  Pittsbui^,  Bessemer  and  Lake  Erie  Railroad  bridge  No.  108 830. 86 

Girard,  top  of  stone  milepost  Pittsburg,  Bessemer  and  Lake  Erie  Rail- 
road, No.  19 792.23 

Girard,  southeast  comer  of  coping  of  south  abutment  of  bridge  over  Elk 

Creek,  Pittsburg,  Bessemer  and  Lake  Erie  Railroad,  at 753. 02 

Girard,  southeast  comer  of  crosswalk  slab  over  gutter  north  side  of  Main 

street,  100  feet  east  of  railroad 770.82 

Girard,  Dobler's  farm,  northwest  comer  of  stone  flag  foundation  of  foun- 
tain and  watering  trough 798.  77 

FAYETTE   COUNTY. 
Masontown  and  Uniontown  Quadranglbb. 

The  f oUowinsf  elevations  are  based  on  an  aluminum  tablet  placed  in 
Seventh  Avenue  Hotel,  Pittsburg,  the  elevation  of  which  is  accepted 
as  738.527  feet  above  mean  sea  level.     (See  p.  420.) 

The  leveling  was  done  under  the  general  direction  of  Mr.  Frank 
Sutton,  topographer,  by  William  Crennell,  levelman.  All  bench 
marks  dependent  upon  this  datum  are  marked  with  the  letters 
''PITTSBURG,"  in  addition  to  their  figures  of  elevation. 

UNIONTOWN   TO    FARMINGTON. 

Feet. 
Uniontown;  highest  point  of  stone  post  southwest  comer  of  Broadway 

and  Penn  street 976. 62 

Uniontown;  intersection  of  National  Pike  with  Fayette  street,  center  of 

waterworks  cover 1, 058. 08 

Uniontown,  1  mile  south  of;  chisel  mark  on  ledge  west  side  of  National 

Pike,  top  of  hill 1,101.17 
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Feet. 
Uniontown,  1.5  miles  soath  of;  on  second  course  of  masonry  guard  wall 

over  creek,  east  side  of  National  Pike 1, 015. 14 

Uniontown,  2.4  miles  south  of;  on  bowlder  west  side  of  National  Pike, 

ivnter  of  driveway  south  of  blacksmith's  shop 1, 136. 41 

Uniontown,  3.6  miles  south  of;  spike  in  top  of  cut-off  telegraph   pole 

north  mde  of  National  Pike,  800  feet  west  of  Turkey's  Nest 1, 478. 28 

Uniontown,  4.4  miles  south  of;  spike  in  walnut  stump  south  side  of 

National  Pike,  3,000  feet  south  of  white  house 1,782.70 

Summit,  1,500  feet  west  of;  on  bowlder  north  side  of  National  Pike 2, 245. 58 

Summit,  75  feet  east  of  steps  in  front  of  Summit  House,  bronze  tablet  in 

lai^ge  bowlder  in  field  south  side  of  National  Pike,  20  feet  south  of  fence 

marked  "2418  PITTSBURG** 2,417.673 

Summit,  road  running  south  at;  highest  point  of  bowlder  at  intersection 

of  National  Pike  with 2,412.97 

Summit,  1.1  miles  south  of;  on  northeast  comer  of  south  masonry  wall  on 

National  Pike  over  creek,  foot  of  hill 1,947.69 

Chalk  Hill;  highest  point  on  large  stone  at  telegraph  pole  front  of  Chalk 

Hill  grocery 2,071.67 

Chalk  Hill,  0.5  mile  south  of;  highest  point  of  bowlder  north  side  of 

National  Pike,  700  feet  west  of  stone  house 1,930.87 

firaddock's  grave,  1.4  miles  south  of;  on  southwest  comer  of  north  abut- 
ment wall  on  National  Pike  over  creek 1,904.94 

Fort  Necessity,  10.7  miles  south  of  Uniontown;  on  stone  20  feet  west  of 

water  trough,  north  side  of  National  Pike,  150  feet  west  of  brick  house  at.  1 ,  951. 37 
Fort  Necessity,  i  mile  east  of;  on  southeast  comer  of  north  abutment  wall 

over  creek  on  National  Pike 1, 938. 33 

Fort  Necessity,  1.1  miles  south  of;  highest  point  of  bowlder  southwest 

fence  comer  of  road  at  Rackett's  store  and  National  Pike,  point  4  inches 

from  fence • 1,897.11 

FARMINGTON  TO   ELLIOTTS V I LLB. 

Farmington,  0.3  mile  south  of;  highest  point  of  bowlder  east  side  of  road 

at  large  tree 1,902.52 

Farmington,  1.9  miles  south  of;  spike  in  root  of  maple  tree  west  side  of 

road,  125  feet  south  of  small  bam  on  east  side  of  road 1, 740. 76 

Farmington,  4.7  miles  south  of;  on  bowlder  west  side  of  road,  10  feet  north 

of  creek 1,603.91 

EUiottsville,  bronze  tablet  in  north  side  of  east  abutment  wing  wall  of 

Btjone  arch  bridge  over  Sandy  Creek  at,  marked  "1569  PITTSBURG"  .  1,569. 211 

FARMINGTON,  VIA   OHIO   PYLB,   INDIAN   CREEK,  DUNBAR,  AND   LBMONT,  TO 

UNIONTOWN. 

Farmington,  bronze  tablet  in  southwest  comer  of  foundation  of  Thomas 
Rush's  hotel,  marked  *U835  PITTSBURG" 1,835.412 

Farmington,  1.2  miles  north  of;  highest  point  of  bowlder  in  fence  comer 
east  side  of  road,  50  feet  south  of  butternut  tree 1, 836. 94 

Farmington,  4.1  miles  north  of;  on  bowlder  west  side  of  road,  at  school- 
house  1,819.26 

Farmington,  5.4  miles  north  of;  highest  point  of  bowlder  west  side  of  road 
attum 1,620.33 

Ohio  Pyle,  Youghiogheny  River  at;  bronze  tablet  in  south  face  of  north 
abutment  pier  of  bridge  over,  marked  "1218  PITTSBURG" 1,217.798 

Stewarton,  on  bowlder  west  side  of  tracks,  500  feet  west  of 1, 079. 47 
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Feet. 

Indian  Creek,  bronze  tablet  on  south  bridge  seat,  west  abutment,  of  Balti- 
more and  Ohio  Railroad  bridge  over  Indian  Creek,  marked  "970  PITTS- 
BURG"       970.517 

Connellsville,  1  mile  south  of;  chisel  mark  on  northwest  comer  of  north 
abutment  of  bridge  over  Youghiogheny  River  (Baltimore  and  Ohio 
Short  Line) 914.28 

Dunbar,  2.2  miles  east  of;  on  northwest  comer  of  east  abutment  of  rail- 
road bridge  over  Dunbar  Creek 941. 82 

Dunbar;  bronze  tablet  in  water  table  northeast  comer  of  Geoige  Swearin- 
gen's  store,  marked  "998  PITTSBURG" 996.56 

Ferguson's  flag  station,  i  mile  north  of;  chisel  mark  on  west  side  of  north 
abutment  of  bridge  over  creek 1, 110. 33 

Lemont;  bronze  tablet  in  water  table  northeast  comer  of  Union  Supply 
Company's  store,  marked  "1059  PITTSBURG" 1,059.162 

Lemont,  1  mile  south  of;  chisel  mark  on  southeast  comer  of  south  abut- 
ment of  bridge  over  creek  (Pennsylvania  Railroad) 991.90 

BBOWNSVILLE  TO  JACOBS  FKBRY. 

West  Brownsville  Junction,  i  mile  south  of;  bronze  tablet  in  bridge  seat 

at  east  end  of  north  abutment  of  Pennsylvania  Railroad  bridge  over 

Monongahela  River,  marked  ' '  778  PITTSBURG  1899  " 777. 666 

Brownsville,  0. 7  mile  south  of;  spike  in  top  of  post  west  side  of  bridge  at 

comer  of  alley,  150  feet  north  of  bridge 770.78 

Brownsville,  on  highest  point  of  half  of   millstone  southeast  comer  of 

Bridge  and  Bank  streets,  in  front  of  Bar  House 777.73 

Brownsville,  2.9  miles  south  of;  chisel  mark  on  bowlder  west  side  of  road, 

50  feet  south  of  run 798.15 

Brownsville,  3.9  miles  south  of;  chisel  mark  on  west  end  of  bridge  seat, 

south  abutment  of  bridge  overrun  on  Run  road 761.39 

Brownsville,  4.5  miles  south  of;  chisel  mark  on  bowlder  east  side  of  road 

at  forks,  road  running  up  hill  to  right 847. 40 

Brownsville,  5.3  miles  south  of;  chisel  mark  on  ledge  east  side  of  road 

just  north  of  spring 971 .  17 

Brownsville,  5.9  miles  south  of;  chisel  mark  on  bowlder  right  side  of  road 

at  turn  by  large  oak  tree 994.48 

BrownsviUe,  7.8  miles  south  of;  chisel  mark  on  bowlder  at  intersection  of 

roads  near  river 790.32 

Jacobs  Ferry;  bronze  tablet  in  southwest  corner  of  foundation  of  East 

Riverside  Mills,  marked  "792  PITTSBURG" 792.449 

POINT  MARION  TO  QREENSBORO. 

Point  Marion;  bronze  tablet  in  coping  stone  at  east  end  of  north  pier  of 
6-span  truss  girder  bridge  of  Baltimore  and  Ohio  Railroad  over  Cheat 
River,  marked  "813  PITTSBURG  1899" 812.911 

Point  Marion,  0.4  mile  north  of;  river  crossing,  chisel  mark  on  stone  west 
ferry  landing 1 785.97 

Point  Marion,  1.6  miles  north  of;  chisel  mark  on  stone  at  turn  to  left  be- 
tween old  bam  and  house 827. 67 

Point  Marion,  2.5  miles  north  of;  chisel  mark  on  bowlder  west  side  of 
road  opposite  old  bam  just  north  of  turn 814.44 

Point  Marion,  3.1  miles  north  of;  chisel  mark  on  stone  west  side  of  south 
abutment  of  bridge  over  Dunkard  Creek 799. 95 
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Feet. 
Point  Marion,  4.2  miles  north  of;  chisel  mark  on  stone  east  side  of  road 

200  feet  north  of  white  house  on  west  side  of  road 823. 75 

Geneva,  over  creek  across  from;  chisel  mark  on  west  side  of  north  abut- 
ment of  bridge 793. 43 

Greensboro;  bronze  tablet  on  southeast  comer  of  foundation  of  Craw- 
foid'sBlock.  marked  **806  PITTS  BURG" 806.483 

MARYLAND--PBNN8YLVANIA. 

HARFORD  CXJUNTY,  MARYLAND,    LANCASTER  AND  CHESTER  OOXTNTIES, 

PENNSYLVANIA. 

Havre  ds  Grace  Quadrangle. 

Tho  following  elevations  are  based  on  an  aluminum  tablet,  placed  in 
the  city  hall  at  Baltimore,  Maryland,  the  elevation  of  which  is  accepted 
as  19.970  feet  above  mean  sea  level. 

The  leveling  was  done  under  the  general  direction  of  Mr.  W.  Cai-vel 
Hall,  topographer,  by  Mr.  C.  M.  Smith,  levelman. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  let- 
ters ''BALTO,''  in  addition  to  their  figures  of  elevation,  thus  refer- 
ring them  to  Baltimore  as  a  datum: 

Feet. 
Baltimore;  Baltiinore  Union  Railroad  tunnel,  shelf,  north  end,  west  side 

( Philadelphia,  Wilmington  and  Baltimore  Railroad  bench  mark) 92. 21 

Baltimore,  aluminum  tablet  at  HoUiday  street  entrance  to  city  hall, 

marked  "MARYLAND  21  BALTO" 19.970 

ABBRDBBN,    VIA  CAB8IN8  RUN   AND   DARLINGTON,    TO   CONOWINQO. 

Aberdeen;  copper  bolt  at  east  end  of  box  culvert  at  milepost  65  (Phila- 
delphia, Wilmington  and  Baltimore  Railroad  bench  mark  No.  62) 66. 86 

Aberdeen ;  aluminum  tablet  set  in  upper  foundation  stone  of  First  National 
Bank  of  Aberdeen,80utheflfit  comer,marked  ' '  MARYLAND  79  B ALTO' '        79. 367 

Aberdeen,  1  mile  north  of;  bench  mark  on  locust  tree  18  inches  diameter 
east  side  of  road  and  18  feet  southwest  of  comer  of  store  kept  by  H.  0. 
Fold,  marked  '*146"  on  tree 144.65 

Carsins  Run,  f  mile  northeast  of;  bench  mark  on  small  white  oak  tree  on 
north  side  of  road  and  100  feet  east  of  road  leading  northwest,  marked 
"343"  on  tree : 343.14 

Aldino  post-office,  0.3  mile  southwest  of;  bench  mark  on  locust  tree  in 
frontof  E.  Armstrong's  house,  marked  "400"  on  tree 400.09 

Aldino,  1  mile  northeast  of;  bench  mark  on  sycamore  tree  at  a  spring  near 
house  owned  by  Mr.  Sheridan,  marked  "368"  on  tree 368.08 

Level  poet-office,  i  mile  southeast  of;  bench  mark  on  oak  tree  4  feet  diameter 
at  southeast  comer  intersection  with  croes-road  running  northwest  and 
southeast,  marked  "393"  on  tree 392.63 

Level,  H  miles  of;  along  road  to  Darlington,  bench  mark  on  cedar  tree  1} 
feet  diameter  at  southeast  comer  junction  with  road  leading  east,  marked 
"323"  on  tree 322.63 

Darlington,  3  miles  south  of;  bronze  tablet  set  in  east  foundation  stone 
east  side  of  Prospect  echoolhouse,  marked  * '  MARYLAND  345  B ALTO ' '      346. 573 
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Feet. 
Darlington,  2i  miles  south  of;  bench  mark  on  walnut  tree  3  feet  diameter 

at  junction  with  road  running  northwest  in  front  of  Harmony  Church, 

marked'"221'»  on  tree 221.114 

Darlington,  0.4  mile  north  of;  bench  mark  on  stone  at  southeast  comer  of 
junction  with  road  running  east  to  Berkleyville  and  Conowingo,  marked 
"333"  on  stone 333.48 

Glen  Cove,  bench  mark  on  ledge  of  rock  at  northwest  comer  of  road,  at 
foot  of  stairs  leading  up  to  office  over  old  lime-kilns,  marked  "58''  on 
rock 68. 51 

Conowingo;  copper  bolt  southwest  bridge  seat  of  county  bridge  (Phila- 
delphia, Wilmington  and  Baltimore  Railroad  bench  mark  No.  11) 68. 86 

Conowingo;  aluminum  plate  set  in  foundation  stone  2  feet  from  ground  in 
northwest  comer  of  post-office  at  Conowingo,  marked  "MARYLAND 
76BALTO" - 76.694 

CONOWINGO   VIA  RISING   SUN   AND   PRINCIPIO   POST-OPFICB  TO  ZION. 

Conowingo,  1^  miles  east  of;  bench  mark  on  chestnut  tree  6}  feet  in  diam- 
eter, south  side  of  road,  300  feet  east  of  colored  school  at  Mount  Zion, 
marked  "389''  on  tree 389.26 

Conowingo,  2i  miles  east  of;  bench  mark  on  hickory  tree  1^  feet  in  diam- 
eter, south  side  of  road,  about  250  feet  west  of  where  telephone  line 
leaves  the  field  and  joins  road,  marked  "304"  on  tree 304.25 

Porter's  bridge  (Richardmere  post-office),  2i  miles  west  of;  bench  mark 
on  oak  tree,  3  feet  diameter,  south  side  of  road  and  55  feet  west  of  junc- 
tion with  road  leading  south,  marked  ' '  172 "  on  tree 172. 44 

Porter's  bridge  (Richardmere  post-office) ;  aluminum  tablet  in  foundation 
stone  3  feet  from  groimd,  in  southwest  comer  of  J.  W.  Richard's  mill, 
marked  "MARYLAND  89  BALTO" 88.687 

Porter's  bridge,  1  mile  east  of;  bench  mark  on  celebrated  white  oak,  7 
feet  in  diameter,  in  center  of  road,  marked  " 284 "  on  tree* 283. 82 

Rising  Sun;  aluminum  tablet  in  foundation  stone,  1  foot  above  ground,  in 
north  side  Worthiuflrton's  store,  marked  "MARYLAND  387  BALTO".      386. 925 

Rising  Sun,  1  mile  south  of;  bench  mark  on  maple  tree,  2}  feet  in  diameter, 
west  side  of  road  and  50  feet  southeast  of  C.  Kimble's  house,  marked 
"447"  on  tree 447.51 

Principio;  copper  bolt  in  door  sill  of  station  (Philadelphia,  Wilmington 
and  Baltimore  Railroad  bench  mark  No.  53)  66.76 

Zion;  bench  mark  on  locust  tree  southeast  comer  crossroads,  at  northwest 
comer  of  store 389. 06 

PBINCIPIO   POST-OFFICE  TO   PORT   DEPOSIT. 

Port  Deposit,  J  mile  north  of;  bench  mark  on  rock  east  side  of  road, 
marked  "104"  on  rock 104.09 

Port  Deposit;  aluminum  tablet  set  in  northwest  comer  foundation  stone  of 
Port  Deposit  post-office  and  tow^n  hall  building,  marked  "MARYLAND 
16  BALTO" 15.861 

Post  Deposit,  0.9  miles  south  of  (Pennsylvania  Railroad  bench  mark  No. 
3,  Columbia  and  Port  Deposit  Branch) ;  copper  bolt  on  northeast  bridge 
seatof  bridge  No.  27 5.06 
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BATTLS    SWAMP    VIA     PRIKCIPIO     POBTOFFICK     AND    PRINCIPIO     FURNACE    TO 

HAVRS  DB  ORACB. 

Feet. 
Battle  Swamp;  bench  mark  on  root  of  small  maple  tree  opposite  drug 

store,  marked  '*4«5"  on  tree 464.60 

Battle  Swamp,  1^  miles  northeast  of;  bench  mark  on  white  oak  tree,  4  feet 
in  diameter,  at  intersection  with  road  leading  southeast,  in  front  of 
Hopewell  Methodist  Episcopal  Church,  marked  "  406 "  on  tree 405. 98 

Principio  post-office,  0.9  mile  northwest  of;  intersection  with  road  running 
north,  bench  mark  on  locust  tree,  18  inches  in  diameter,  at  northeast 
comer  of  roads,  marked  "428"  on  tree 428. 04S 

Principio  post-office;  aluminum  tablet  set  in  south wost  comer  foundation 
stone  of  H.  R.  Lynch* s  store,  2 J  feet  from  ground,  marked  *  *  MARYLAND 
302BALTO'' 301.867 

Principio  post-office,  0.6  mile  south  of;  bench  mark  on  white  stone,  west 
side  of  road,  at  entrance  to  J.  H.  Maxwell's  house,  marked  '^  302"  on 
stone  and  fence 301. 84 

Blythesdale,  2f  miles  north  of;  bench  mark  on  poplar  tree  3  feet  in  diam- 
eter, east  side  of  road,  near  spring,  marked  on  tree  '*  302 " 301. 45 

Blythesdale,  1.1  miles  north  of;  bench  mark  on  root  of  chestnut  tree  8 
inches  in  diameter,  west  side  of  road,  at  edge  of  woods,  marked  "424" 
on  tree 423.73 

Blythesdale,  southeast  corner  of  roads  at;  bench  mark  on  root  of  locust 
tree  2}  feet  in  diameter,  about  20  feet  from  small  red  house,  marked 
"284"  on  tree 284.067 

Whittaker's  mill,  500  feet  southwest  of  large  rock  in  field;  point  on  top, 
marked  "227"  on  rock 226.47 

Principk)  Furnace  post-office,  0.7  mile  west  of;  stone  monument  east  side 
of  road,  at  southwest  comer  of  property  owned  by  W.  H.  Currier,  marked 
"  211 "  on  fence  post  at  monument 211. 43 

Principio  station,  0.7  mile  west  of;  junction  with  road  running  north- 
west, bench  mark  on  root  of  oak  tree,  2}  feet  diameter,  at  northeast 
comer  of,  about  10  feet  from  small  red  house 109. 97 

Principio  station,  Philadelphia,  Wilmington  and  Baltimore  Railroad;  cop- 
per bolt  in  doorsill,  railroad  bench  mark  No.  63 66. 760 

Havre  de  Grace;  copper  bolt  No.  57  in  southwest  back  wall  of  Susquehanna 
River  bridge  (Philadelphia,  Wilmington  and  Baltimore  Railroad  bench 
mark) 28.22 

Havre  de  Grace;  aluminum  tablet  in  southwest  comer  of  Philadelphia, 
Wilmington  and  Baltimore  Railroad  station  at  Havre  de  Grace,  Mary- 
land, about  8  feet  above  tracks,  marked  '  *  MARYLAND  35  B ALTO  "...        35. 090 

MARYLAND— PENNSYLVANIA— WEST  VIRGINIA. 

WASHINGTON   COUNTY,    MARYLAND,    FRANKLIN   CX)UNTY,    PENNSYLVANIA, 

AND  MORGAN   COUNTY,  WEST  VIRGINIA. 

Hancock  and  Pawpaw  Quadrangles. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet 
placed  in  the  Allegany  County  court-house  at  Cumberland,  Maryland, 
the  elevation  of  which  is  accepted  as  687.627  feet  above  mean  sea  leveL 
(See  page  363,  Appendix  to  Twentieth  Annual  Report.) 
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The  leveling  was  done,  under  the  general  direction  of  Mr.  W.  Carvel 
Hall,  topographer,  by  Messrs.  Charles  M.  Smith  and  C.  B.  Bailey, 
levelmen. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  letter 
C  in  addition  to  their  figures  of  elevation. 

HRDGE8VILLE  TO  TOMAHAWK. 

Feet. 

Hedgesville,  1^  miles  west  of;  bench  mark  6n  oak  tree  north  side  of  road, 
marked  "493" 492.92 

Tomahawk,  1  mile  north  of;  bench  mark  on  gum  tree,  1  foot  diameter,  east 
sideof  road,  marked  "542" i 542.42 

Tomahawk;  aluminmn  tablet  set  in  northeast  comer  foundation  stone  of 
W.  W.  Hedge's  bam,  marked  "MARYLAND  466  C" 466.424 

CLEAR  SPRING,  ALONG   CANAL,  AND  COONS  RIDGB  TO  SYLVAN. 

McCoy's  ferry;  bench  mark  on  sycamore  tree  1^  feet  in  diameter,  on  tow- 
path  Chesapeake  and  Ohio  Canal,  marked  "  407  "  on  tree 406. 78 

Cherry  Run,  West  Vii^ginia,  1  mile  east  of;  bench  mark  on  spike  on  east 
end  of  crossbeam  supporting  bent  to  stairway  over  towpath  and  canal, 
at  the  east  end  of  Big  Pool,  at  the  stop  gate,  marked  "U.  S.  G.  8.,  B.  M. 
406"  on  bent 405.84 

Cherry  Run,  West  Virginia,  1}  miles  west  of;  alominom  tablet  set  in 
south  side  of  the  southwest  comer  wing  wall  of  Chesapeake  and  Ohio 
Canal  viaduct  over  Licking  Creek,  4  feet  from  west  end  of  wall  and 
about  2  feet  below  coping,  in  the  second  tier  of  masonry  under  coping, 
marked  " MARYLAND  402  C" 40L932 

Pecktonville,  Maryland;  bench  mark  on  oak  tree  2}  feet  in  diameter,  north 
side  of  road,  marked  "405"  on  tree , 404.69 

Pecktonville,  1^  miles  north  of;  bench  mark  on  oak  tree  2}  feet  in  diame- 
ter, west  side  of  road,  on  brow  of  first  hill  after  crossing  Licking  Creek, 
marked  "594"  on  tree 594.44 

Pecktonville,  S\  miles  north  of;  bench  mark  on  oak  tree  2  feet  in  diame- 
ter, at  northwest  comer,  intersection  with  cross  trail  running  east  and 
west,  marked  "691"  on  tree 691.12 

Sylvan,  Pennsylvania,  H  miles  south  of;  aluminum  tablet  set  in  founda- 
tion stone  in  south  side  of  Yeakle's  mill,  near  southwest  comer  and  5 
feet  above  ground,  marked  "MARYLAND  407  C" 466.682 

GREAT  CACAPON,    VIA   LONG   HOLLOW  RUN,    TO   FISHER  FORD. 

Great  Cacapon,  United  States  Coast  Survey  bench  mark  on  lock  of  dam 
No.  6 443.865 

Great  Cacapon,  2}  miles  south  of;  bench  mark  on  oak  tree  2  feet  in  diam- 
eter at  southwest  comer  of  junction  with  road  leading  west  to  Orleans, 
marked  "550"  ontree 549.77 

Great  Cacapon,  6}  miles  south  of;  bench  mark  on  pine  tree  west  side  of 
road,marked  "636"  ontree 635.80 

Fishers  Ford,  aluminum  tablet  set  in  large  bowlder  southeast  comer  road, 
marked  "MARYLAND  543  C" 543.242 


8PIBIT   LEVELIKO:    WEST   YlfiGINIA.  447 


WEST  VIRGINIA. 
KANAWHA,  GIAT,  NICHOLAS,  FAYETTE,  AND  OREENBBIEB  COUNTIES. 

•  

Kanawha  Falijb  and  Nicholas  Quadrangles. 

The  following  elevations  are  based  on  a  bronze  tablet  set  in  Lock 
No.  2,  E^nawha  River,  marked  "614  KITWA.,"  the  elevation  of 
which  is  accepted  as  614.205  feet  above  mean  sea  level.  This  elevation 
is  based  on  a  United  States  Engineer's  bench  mark,  also  set  in  lock 
No.  2. 

The  leveling  was  done  under  the  general  direction  of  Mr.  Albert 
Pike,  topographer,  by  Mr.  Hargraves  Wood,  levelman. 

All  bench  marks  dependent  on  this  datmn  are  marked  with  the 
letters  "  KNWA,"  in  addition  to  their  figures  of  elevation. 

LOCK  NO.  2,  KANAWHA  BIVKR,  SA8T  ON  KANAWHA  AND  MICHIGAN  RAILWAY 
TO  GAULET  BRIDGE,  THENCE  ON  CHESAPEAKE  AND  OHIO  RAILWAY  UP 
OAULEY  RIVER  VIA   BELVA  TO   ZELA. 

Feet 
Kanawha  River,  Lock  No.  2,  near  north  end  and  in  east  face  of  masonry; 

bron*etablet,  marked  "614KNWA" 614.205 

Harewood,  600  feet  east  of  ooal  tipple;  north  end  of  culvert  of  Kanawha 
and  Michigan  Railway,  in  top  of  coping;  aluminum  plug,  marked 
"63SKNWA" 637.  »2S 

Kanawha  Falls,  ISO  feet  south  of  flag  station  of  Kanawha  and  Michigan 
Railway  and  200  feet  north  of  road  crossing  of  railroad,  on  west  side  of 
Elanawha  and  Michigan  Railway,  nearly  opposite  house  of  T.  W.  Far- 
ley; in  face  of  rock  at  base  of  cliff;  bronze  tablet,  marked  '*667KNWA''.      667. 121 

Grauley  Bridge  station,  on  Toledo  and  Ohio  Central  Railway,  at  west  end 
of  bridge  over  highway,  in  south  face  of  abutment  at  top  step  of  wing 
wali;  aluminum  tablet,  marked  ''677  Kanawha" 677.086 

Belva,  Nicholas  road  station;  at  Chesapeake  and  Ohio  Railway  bridge 
over  Grauley  River,  in  south  abutment  of  south  face;  bronze  tablet, 
marked  **  711  KNWA  " 710.606 

Belva,  4.8  miles  east  of,  also  i  mile  northeast  of  mouth  of  Elk  Creek,  15 
feet  northwest  of  road;  aluminum  plug  in  ledge  of  rock,  marked  *^  752 
KNWA" '. 751.806 

Lock  wood,  0.1  mile  west  of;  on  north  side  of  road  opposite  L.  N.  Simm's 
house;  200  feet  east  of  R.  L.  Dickson's  house,  at  east  foot  of  Summers 
Hill;  in  ledge  of  rock  on  north  side  of  road;  bronze  tablet,  marked 
•*1088KNWA" 1,087.626 

Lockwood,  }  mile  east  of;  at  top  of  hill  100  feet  east  of  church;  stone  at 
root  of  oak  tree,  marked  ''1260" 1,259.83 

Winston,  )  mile  east  of;  100  feet  west  of  Jones  Fork,  on  east  side  of 
church  on  north  side  of  road;  nail  in  root  of  small  oak  tree,  marked 
"1180" 1,180.31 

Zela,  0.1  mile  east  of  and  300  feet  west  of  Crosslanes  road;  in  field  50  feet 
south;  laige  sandstone  rock  in  which  aluminum  tablet  is  placed,  marked 
"1267  KNWA" 1,267.646 
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ZELA   EA8T  ON   PIKE  TO  SDMMBR8VILLB. 

Feet. 
Gilboa,  0.1  mile  east  of ;  rock  on  north  side  of  road  100  feet  west  of  Mc Vines 

Branch,  marked  "1299*' 1,298.54 

Gilboa,  1.3  miles  east  of;  200  feet  west  of  top  of  hill,  on  north  side  of  road; 

nail  in  root  of  large  chestnut  tree,  marked  "1508'' 1,508.23 

Gilboa,  2.5  miles  east  of;  on  north  side  of  road,  opposite  mill  and  road 

running  south;  nail  in  root  of  small  white-oak  tree,  marked  "1496"  ..  1,496. 24 
Enon  post-office,  1  mile  east  of;  at  crossing  of  Pine  Bun  and  northwest 

angle  of  road  to  Muddlety  Creek;  nail  in  root  of  sycamore  tree,  marked 

"1525" 1,525.05 

SummersviUe;  courthouse  front;  at  east  side  of  door  in  base  of  pilaster, 

aluminum  tablet  marked  "1894  KNWA" 1,893.808 

ZELA,    VIA  KB8LEBS  CROSSLANES  AND  CARNIPAX   FERRY,    TO  MOUNT  I/X>KOUT. 

Zela,  3.3  miles  south  of;  top  of  mountain,  head  of  Whitewater  Creek, 
north  side  of  road;  nail  in  root  of  white-oak  tree,  marked  * '  1662 " 1, 661, 80 

Eeslers  Crosslanes,  at  store  and  crossroads  600  feet  south  of;  100  feet  south 
of  S.  P.  Campbell's  house,  on  west  side  of  road  in  ledge  of  rock;  brass 
plug,  marked  "1567  KNW A" 1,567.409 

Keslers  Crosslanes,  1  mile  south  of;  road  running  east  and  west;  at  north- 
east angle,  nail  in  root  of  white-oak  tree,  bearing  sign  "To  Summers- 
viUe, 8  miles,"  marked  "1553" 1,552.53 

Kesslers  Crosslanes,  2  miles  south  of;  on  east  side  of  road,  opposite  settle- 
mentroad;  nail  in  root  of  black-ash  tree,  marked  "  1681 " 1,680.900 

Carnifax  Ferry;  south  side  of  Gauley  Biver,  east  side  mouth  of  Meadow 
Biver,  west  side  of  road  to  Moimt  Lookout;  nail  in  root  of  small  white- 
birch  tree,  marked  "1190" 1,189.77 

Carnifax  Ferry,  1.2  miles  south  of  and  200  feet  north  of  big  cliff,  on  east 
side  of  road;  nail  in  root  of  white-oak  tree,  marked  "  1503  " 1, 503. 1 7 

Carnifax  Ferry,  2.2  miles  south  of;  on  east  side  of  road,  opposite  house; 
nail  in  root  of  beech  tree  at  gate,  marked  "1866" 1,866.32 

Mount  Lookout,  at  east  side  of  road  to  Pool  and  north  side  of  road  to 
SummersviUe;  spike  in  stump  of  large  oak  tree,  marked  "  1964  " 1, 964. 16 

Mount  Lookout,  1.1  miles  southeast  of;  angle  of  road  running  southwest; 
nail  in  root  of  poplar  tree,  marked  "2038" 2,037.12 

MOUNT  LOOKOUT,    VIA   POOL,   TO   FOWLERS  KNOB. 

Mount  Lookout,  1.6  miles  south  of;  schoolhouse  250  feet  south  of,  on  east 
side  of  road;  small  ledge  of  rock;  aluminum  plug  in,  marked  "2069 
KNWA" r 2,069.402 

Mount  Lookout,  2.8  miles  southeast  of;  road  running  south;  stone  at 
northwest  corner,  marked  "  2101 "  on  stump 2, 100. 458 

Pool,  0.1  mile  north  of;  on  east  side  of  road;  nail  in  chestnut,  marked 

"2145" 2,145.40 

Pool,  2.6  miles  north  of;  road  south  to  Russellville,  at  top  of  hill;  nail  in    * 
wood  plug  at  base  of  signboard 2, 394. 24 

Fowlers  Knob,  400  feet  south  of;  on  east  side  of  road,  just  north  of  small 
branch;  aluminum  plug  in  large  ledge  of  rock,  marked  "  2195  KNWA" .  2, 195. 382 

Fowlers  Knob,  1  mile  south  of;  opposite  small  house  0.2  mile  north  of 
Homing  Falls  road;  nail  in  root  of  stump  on  east  side  of  road,  marked 
'*2338" 2,338.29 
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FOWLERS   KNOB,    VIA    ANQLIN8    CRESK    BRIDGE    AN'D    MILLER8    FERRY,   TO 

RU8SELLVILLE. 

Feet. 

Fowlers  Knob,  2.5  miles  south  of;  road  running  south,  at  southeast  angle; 
nail  in  chestnut,  marked  "2216" 2,215.217 

Fowlers  Knob,  3.1  miles  south  of;  road  running  west,  at  store  at  south- 
west angle;  stone,  marked  "2208*' 2,207.78 

Fowlers  Knob,  4  miles  south  of;  3  miles  north  of  Anglins  Creek  bridge, 
opposite  milldam  on  west  side  of  road;  nail  in  locust,  marked  "  1923 '' . .  1, 922. 94 

Fowlers  Knob,  5.2  miles  south  of;  about  1  mile  north  of  Millers  Ferrj", 
top  of  mountain  on  east  side  of  road ;  chestnut,  marked  "  2307  ** 2, 306. 86 

Millers  Ferry  over  Meadow  River,  0.1  mile  north  of;  on  east  side  of  river 
on  west  side  of  road;  aluminum  plug  in  ledge  of  rock,  marked  "1905 
KNWA" 1,904.943 

RUSSBLLVILLE,    OVER   MOUNTAIN,    TO   RIVERSIDE. 

Russellville,  90  feet  north  of;  on  east  side  of  road,  west  side  of  river; 
aluminum  tablet  in  ledge  of  rock,  marked  "1900  KXAVA" 1, 900. 123 

Russellville,  3.7  miles  south  of;  on  east  side  of  road  between  log  house  and 
frame  house;  nail  in  root  of  chestnut,  marked  "  2721 " 2,721.26 

Russellville,  4.7  miles  south  of  and  60  feet  north  of  church;  south  side  of 
road  running  south  to  Cliff  top;  nail  in  maple,  marked  "2782  " 2, 781. 81 

Russellville,  6.7  miles  south  of;  top  of  mountain  300  feet  north  of  school- 
house;  nail  in  tree  on  east  side  of  road,  marked  "2982  " 2, 982. 09 

Riverside  at  Meadow  River,  150  feet  northwest  of;  ford  800  feet  east  of; 
on  west  side  of  road,  between  house  and  bam,  one  of  several  ledges  of 
rock;  aluminum  plug  in,  marked  "2324 KNW A" 2,324.014 

Riverside,  2  miles  east  of;  at  fork  of  road,  running  northwest;  nail  in 
locust  bearing  sign  " to  Riverside  2  miles,"  "to  Russellville  12,"  "to 
Clifftop  11,"  to  Burdett's  Mills  2J,"  marked  "  2723"  on  sign  board....  2, 723. 19 

RIVERSIDE,  ROAD   NEAR    BURDETT'S    SCHOOLHOUSE,  VIA  BEAR   GARDEN   RIDOE, 

ON   TRAIL   AND   OLD   ROAD  TO   SNOWHILL. 

Riverside,  3.8  miles  east  of;  Burdett's  schoolhouse,  1.4  miles  east  of;  gap  in 
ridge  east  of  Bear  Garden  Knob;  nail  in  chestnut,  marked  "3046" 3, 045. 69 

Riverside,  5.3  miles  east  of;  Burdett's  schoolhouse,  2.9  miles  northeast  of, 
on  Collison  ridge,  1.2  miles  east  of  Pittsenberger's  house,  white  linden 
tree;  marked  "3154" 3,153.87 

Nicholas  road,  1.4  miles  southwest  of;  at  southwest  comer  old  road  and 
trail  on  Collison  Ridge;  lai^  red  oak  tree,  marked  "3318" 3,318.35 

Nicholas  road,  0.6  mile  southwest  of;  on  south  side  old  road  on  top  of 
small  knob;  maple  tree,  marked  "3405" 3,4a5.54 

Snow  Hill,  8.8  miles  southeast  of;  at  northwest  intersection  Nicholas  road 
and  road  to  Nutters vi lie;  500  feet  north  of  Grig  M.  Clung* s  house;  cop- 
per plate  in  large  sandstone  rock,  marked  "3392  KNWA" 3, 391. 855 

Snow  Hill,  6.9  miles  southeast  of;  on  west  side  of  road;  1.1  miles  north  of 
trail  running  east  to  Beech  Knob;  maple  tree,  marked  "  3243" 3, 243. 58 

Snow  Hill,  6.5  miles  southeast  of;  Greenbrier  and  Nicholas  county  line; 
comer  stone  top  of ;  marked  in  red  chalk ''3129" 3,129.00 

Snow  Hill,  5.5  miles  southeast  of;  Homing  Falls  road,  0.9  mile  southeast 
of;  on  west  side  of  road;  chestnut  tree,  marked  "3023" 3,023.43 

Snow  Hill,  4.4  miles  southeast  of;  road  running  east  to  Homing  Falls,  at 
southeast  angle  of;  white  oak  tree,  marked  "2806" 2,8a5.93 
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Feet. 
Snow  Hill,  3.4  miles  southeast  of;  road  to  Homing  Falls  1  mile  northwest; 

700  feet  northwest  of  house  on  east  side  of  road;  chestnut  tree,  marked 

"2899" 2,899.04 

Snow  Hill,  2.6  miles  southeast  of;  opposite  road  running  east;  small  chest- 
nut tree,  marked  **2854" 2,853.78 

Snow  Hill,  2  miles  southeast  of;  at  fork  of  road  running  west;  chestnut 
tree,  bearing  sign  "to  Russellville,  12  miles;"  "to  Ruperts,  16  miles;" 
marked  "2940" 2,940.44 

SNOW   HILL  ON   NICHOLAS  ROAD  TO   FOBK   OF  ROAD   1    MILE  SOLTHEAST 

OP   FOWLERS   KNOB. 

Snow  Hill  post-office,  200  feet  southwest  of;  535  feet  north  of  road  run- 
ning west  on  west  side  of  Nicholas  road;  aluminum  bolt  in  rock,  marked 
"2943  KNWA"  and  "B.M.,  TJ.S.G.S."  painted  on  rock 2,943.583 

Snow  Hill,  0.7  mile  north  of;  at  southeast  angle  road  running  east;  chest- 
nut bearing  sign  "to  Homing  Falls,  2 miles,  to  Rupert's,  18  miles;" 
marked  on  sign  board  "2850" 2,850.25 

Snow  Hill,  1.6  miles  northwest  of;  northwest  angle  of  road  running  north, 
150  feet  west  of  new  schoolhouse  and  near  sign  "  to  Summersville,  15 
miles;"  chestnut  tree,  marked  " 2838" 2,838.13 

Snow  Hill,  2.6  miles  northwest  of;  850  feet  west  of  Jones's  house  on  north 
side  of  road;  nail  in  root  of  stump,  marked  "  2606" 2, 605. 76 

Snow  Hill,  3.3  miles  northwest  of;  southeast  angle  of  road  running  south- 
west; small  black  oak  tree  bearing  sign  "to  Summersville,  13  miles," 
"to  Eyes  Mill,  2  miles" 2,492.67 

Snow  Hill,  5.2  miles  northwest  of;  at  southeast  angle  of  road  running  east; 
at  deserted  store;  chestnut,  marked  "2434" 2,434.28 

SNOW   HILL    1.6   MILES   NORTHWEST   OF;   TOWARD   OPHELIA. 

Snow  Hill,  1.7  miles  northwest  of;  top  of  hill  north  of  new  schoolhouse.  2, 838. 13 
Snow  Hill,  2.6  miles  northwest  of;  1  mile  north  of  new  schoolhouse; 

Odd's  store,  southeast  comer  foundation  stone  of  marked  "  2711" 2, 711. 47 

Road  running  north,  at  southeast  comer  at  sign,  "to  Summer8>nlle,  13 

miles,  to  Irondorfs  Mills,  IJ  miles;"  stone,  marked  on  sign  "2536"  ...  2, 536. 37 
Homing  Creek,  bridge  over;  west  end  of  west  retaining  wall  on  north  side 

of  road;  stone,  marked  "1840" 1,840.15 

Homing  Creek,  1.9  miles  east  of;  500  feet  east  of  trail  to  Homing  Falls, 

north  side  of  road ;  chestnut  tree,  marked  ' '  2657' ' 2, 656. 93 

Ophelia,  |  mile  south  of;  at  crossroads  to  Leivasy  and  Summersville,  near 

church;  stone 2, 623. 84 

Ophelia,  |  mile  south  of;  1,500  feet  west  of  crossroads  and  church,  at  west 

side  of  farm  road,  50  feet  north  of  Summersville  road;  bolt  in  rock, 

marked  "KNWA2587" 2,587.132 

CROSSROADS  }   MILE  SOUTH   OF   OPHELIA  TO   LEIVASY. 

Ophelia,  1.7  miles  southeast  of;  at  southeast  angle  of  road  running 
northeast;  large  poplar  tree,  marked  "2721" 2,721.378 

Ophelia,  2.4  miles  southeast  of;  100  feet  southwest  of  road  on  east;  on 
north  side  of  road;  maple  tree,  marked  "2694" 2,694.49 

Ophelia,  3.08  miles  southeast  of;  road  running  north;  chestnut  tree, 
marked  "2747"  on  stump 2,746.83 
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Feet. 
Ophelia,  0.4  mile  south  of;  300  feet  north  of  road  to  Cherry  river  and 

church;  east  side  road,  marked  **B.M."  on  rock 2, 379. 04 

Leivasy ;  store  opposite  to  stone  at  gate,  marked  *'  2358" 2, 357. 69 

Leivasy  post-office,  i  mile  south  of;  at  fork  of  road  to  Hominy  Falls  and 

Lile;  at  southeast  angle,  marked  **B.M"  on  rock 2,368.86 

Leivasy  post-office,  1}  miles  southeast  of;  at  log  schoolhouse  at  north  8ide 

of  road;  stone  marked  "  2406  **  on  schoolhouse 2, 405. 81 

Leivasy  poet-office,  2}  miles  southeast  of;  trail  0.1  mile  southeast  of  white 

oak  tree,  marked  "2605"  on  south  side  of  road 2,605.39 

Leivasy,  4  miles  southeast  of;  chestnut  tree  bearing  sign  "to  Lei\'asy  4 

miles;    to  Rupert's  20  miles;"  point  on  rear  of  tree,  marked  "3004"  on 

signboard 3,004.53 

LBIVASY,    VIA   LILE,   TO   BRBCH   KNOB. 

Idle,  0.8  mile  west  of;  and  Greenbrier  and  Nicholas  coimty  line,  stone, 

0.15  mile  east  of;  about  600  feet  west  of  store  on  southwest  side  road; 

chestnut,  marked  "3342" 3,342.29 

Idle,  0.6  mile  west  of;  130  feet  west  of  trail  running  south  on  south  side  of 

road;  chestnut  tree,  marked  "3319" 3,319.34 

Lile,  0.95  mile  east  of ;  opposite  road  running  east  and  on  west  side  of  road 

to  Beech  Knob;  beech  tree,  marked  "3500"   3,499.78 

Lile,  1.6  miles  east  of;  at  road  running  west  and  60  feet  east  of  branch;  dead 

maple  tree,  marked  "3848" 3,848.19 

BKBCH   KNOB,  AT  ROAD   RUNNING  WEBTT,  TO  DUO. 

Beech  Knob,  1.1  miles  south  of;  near  small  branch,  on  west  side  of  road; 

maple  tree  marked  "3894" 3,393.97 

Beech  Knob,  2  miles  south  of;  40  feet  south  of  Long  Branch  crossing  on 

east  side  of  road;  beech  tree, marked  "3219" 3,219.20 

Duo,  i  mile  northwest  of;  fork  of  road  to  Rupert,  200  feet  north  of ;  100 

feet  north  of  branch  and  50  feet  east  of  road,  near  small  house,  bolt  in 

bowlder,  marked  "3206  KNWA" 3,206. 4M 

BEECH   KNOB    AT  ROAD   RUNNING   WEST   ON   BIG    MOUNTAIN   RIDGE  SOUTHWEST 

TO   M* CLUNG    AND  SNOW   HILL  ROAD. 

Beech  Knob,  1.3  miles  southwest  of;  and  20  feet  west  of  faint  trail  on 
south  side  of  road;  beech  tree,  marked  "3783" 3,783 

SUMMERSVILLE,  UP  MUDDLETY  CREEK,  TO   HOOKERSVILLE. 

Summersville,  brickyard  and  house  between  at  road  east;  west  side  of 
small  bridge,  nail  in,  marked  "1888" 1,887.578 

Summersville,  road  east;  nail  in  fork  of  oak,  marked  "  1938 " 1, 938. 14 

Summersville,  farm  road  east  of,  at  northeast  angle;  black  oak,  marked 

"1984" 1,984.06 

Phillips  Run,  fork  of  road  at  and  bridge  over  Muddlety;  large  pin-oak 
tree,  marked  "1836" 1,835.66 

Muddlety  poetroffice,  J  mile  north  of;  school  50  feet  north  of,  west  side 
of  road,  at  small  stream,  beech,  marked  "1861" 1,860.80 

Muddlety  post-office,  road  west  to  Clay  Court-House,  opposite  to  small 
crabapple  tree,  on  east  side  of  road,  marked  "1854;"  also  i  mile  north 
old  Valley  House 1,854.51 
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Feet. 

Hookersville,  at  road  running  east  up  Muddlety,  at  southeast  angle;  white- 
oak  tree,  marked  '*1856'* 1,856.83 

Hookersville,  200  feet  west  of  road  to  Powell  Mountain,  at  intersection 
road  up  Muddlety;  aluminum  tablet  in  rock  in  field,  marked  '^1859 
KNWA" 1.869.496 

POINT  6  MILES  NORTH  OF  SUMMERSVILLS  TO  BUFFALO,  AT  MOUTH  OF  DOO  RUN. 

Muddlety  road,  1  mile  west  of;  first  house  on  Clay  Court-House  road, 
150  feet  north  of ;  at  cut-off  trail,  chestnut  tree,  marked  "1925" 1,925.13 

Pearson  Branch;  near  top  of  mountain,  at  head  of  hollow,  200  feet  south 
of  trail  to;  on  west  side  of  road,  stone  marked  "2380'* 2, 369. 81 

Birch  Rim,  30  feet  north  of,  on  east  side  of  road;  trail  west  at  top  of  ridge, 
at  top  of  last  ascent  before  reaching  Birch  Run;  chestnut  tree,  marked 
"2025" 2,025.35 

Beech  Run,  at  crossing  north  side  of  run  and  west  side  of  road  at  end  of 
foot  log;  small  beech,  marked  "1836" 1,636.16 

Beech  Run,  crossing  about  2,000  feet  north  of ;  on  south  side  of  road  oppo- 
site Liberty  Bowl  schoolhouse;  aluminum  tablet  in  large  rock,  marked 
"1747  KNWA". 1,746.593 

Liberty  Bowl  schoolhouse,  0.7  mile  north  of;  stream  600  feet  north  of,  on 
east  side  of  road  at  old  road;  gum  tree,  marked  "  1795  " 1, 795. 50 

Clay-Nicholas  county  line,  on  north  side  road;  large  oak  tree,  marked 

"1727" 1,726.95 

Dog  Run,  or  Clay;  deserted  store  and  road  running  northeast;  lai^  chest- 
nut tree,  marked  "1710" 1,710.47 

Enoch  post-ofiice,  road  to;  25  feet  north  of,  on  north  side  of  road;  large 
white-oak  tree,  marked  "1483" 1,482.69 

Dog  Run,  between  second  and  third  crossing,  descending  on  east  side  of 
road,  about  1  mile  northwest  of  Enoch  church;  beech  tree,  marked 
"1117" 1,117.46 

Buffalo,  northwest  side  of,  and  opposite  point  60  feet  north  mouth  of  Dog 
Run;  in  Rock  Cliff,  aluminum  tablet,  marked  "826  KNWA" 826. 124 

SUMMERSVILLS,  OVER  POWELL  MOUNTAIN,  TO  BIRCH  RIVER  AND  WELCH  OLADE. 

Hookersville,  about  2}  miles  north  of;  top  of  Powell  Mountain,  on  south 

side  of  road;  small  iron-wood  tree,  marked  "2484" 2, 484. 25 

Hookersville,  clearing  about  i  mile  north  of,  on  east  side  of  road;  rock 

marked  "2316".. 2,316.15 

Powell  Mountain;  road  opposite  to  Strange  Creek,  on  west  side  road  to 

Sutton;  aluminum  bolt  in  small  ledge  of  rock,  marked  "2249  KNWA" .  2, 249. 18 
Strange  Creek,  road  }  mile  north  of;  first  crossing  of  branch  about  100  feet 

south  of,  on  west  side  of  road;  small  beech  tree,  marked  "1951 " 1, 950. 89 

Powell  Mountain,  foot  of;  i  mile  above;  opposite  house  in  bottom  on  west 

side  road,  small  oak  tree,  marked  "1363" 1,363.01 

Powell  Mountain,  foot  of;  near  schoolhouse  on  east  side  of  road;  small 

oak  tree,  marked  "1224" 1,224.05 

Birch  Run  post-oflSce,  about  300  feet  north  of;  on  east  side  Powell  Creek, 

about  i  mile  north  of  mouth,  and  opposite  Ivan  Bros,  and  Brown's 

store;  aluminum  tablet  in  outcrop  of  rock,  marked  "1108  KNWA"  ...  1, 108, 365 
Birch  River  post-office,  H  miles  east  of;  i  mile  east  of  Anthony,  opposite 

to  church  on  south  side  of  road;  double  sycamore  tree,  marked  "  1134 " .  1, 134. 15 
Birch  River,  about  3  miles  east  of;  at  mouth  of  Rose  Run,  on  north  bank 

of  the  river;  sycamore  tree  at  foot  log,  marked  "1196  " 1, 195. 76 
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Skiles  Branch,  250  feet  east  of  mouth;  poplar  tree,  inarke<l  ''  1253" 1, 253. 47 

Birch  River,  about  6  miles  east  of;  about }  mile  above  Rich  Fork,  on  couth- 
west  side  road;  beech  tree  near  house,  marked  ''1332" 1, 331. 75 

Boggs  postoffice,  li  miles  west  of;  at  Roughs  of  Birch  River,  150  feet  ea^t 
of  falls  and  sawwill  on  south  side  of  road;  beech  tree,  marked  "  1495  " . .  1, 495. 23 

Boggs  post-office,  near;  about  250  feet  east  of  school,  20  feet  north  of  road 
in  outcrop  of  rock;  bronze  tablet,  marked  "1555  KXWA" 1,555.35 

Boggs,  1  mile  east  of;  near  branch  and  opposite  house  on  north  side  of 
road;  stone  in  fence,  marked  "1589" 1, 589. 15 

Boggs,  about  3}  miles  east  of;  500  feet  above  fourth  house  below  foot  of 
mountain  on  west  side  of  road;  birch  tree,  marked  "  1750 " 1, 750. 37 

Boggs,  foot  of  mountain;  about  1  mile  below  and  at  third  crossing  below 
same  on  east  side  of  road;  marked  "1889" 1,888.53 

Welch  Glade,  about  1  mile  northwest  of;  725  feet  southeast  of  road  from 
top  of  mountain  to  Cowen  and  Glade  Run;  about  500  feet  southeast  of 
house  and  i  mile  northwest  of  church  on  east  side  of  road;  bronze  tablet 
in  rock,  marked  "2253  KNT\"A" 2,253.310 

Welch  Glade  post-office,  about  800  feet  northwest  of;  nail  in  floor  of 
bridge,  marked  "2223" 2,222.72 

Welch  Glade  post-office,  about  100  feet  north  of;  railroad  crossing  between 
roadtoCamdenandrailroad;oak  tree,  marked  "2222" 2,222.32 

WELCH   GLADE,    VIA.   CAMDEN,   TO  CRAIOHVILLK. 

Welch  Glade,  about  H  miles  south  of,  on  road  to  Camden;  small  beech 
tree  250  feet  south  of,  and  50  feet  north  of  road  to  sawmill  site  and  on 
north  side  of  road;  small  white-oak  tree,  marked  "  2275  " 2, 274. 64 

Oamden  on  Gauley;  at  "The  Camden,"  west  side  in  pier  to  porch;  bronze 
tablet,  marked  "  2062  KXWA  " 2,062.025 

Camden  on  Gauley,  1  mile  west  of;  roads  to  Craigsville  and  up  Strouds 
Creek  at  southwest  angle;  oak  tree,  marked  " 2099 " 2,098.81 

Camden  on  Gauley,  about  2  miles  west  of;  foot  log  over  Rock  Camp  Run; 
nail  in  east  end  of ;  marked  "2170" 2,169.57 

Craigsville,  about  1}  miles  east  of;  bridge  over  Rock  Camp  Run;  nail  in 
westendof;  marked  "2203" 2,203.57 

Craigsville,  east  end  of  point  on  tramway;  nail  in  cross  tie 2, 282. 52 

Craigsville;  at  road  to  Cranberry  at  Hickman's  store;  small  oak  tree  south- 
west angle  of,  marked  "2293" 2,293.36 

Craigsville,  near  east  end  of;  670  feet  east  of  Cranberry  road  and  hotel;  on 
north  side  of  road  in  front  of  Macon  Bose's  house;  bronze  tablet  in  rock, 
marked  "2288  KNWA" 2,288.157 

CRAIGSVILLE,  UP  BEAVEB  CREEK  NEAR  DELPHI,  AND   DOWN   MUDDLETV  CREEK 

TO  HOOKERSVILLE. 

Craigsville,  westendof;  west  of  tramroad  and  church;  nail  in  stump  of 
telegraph  pole  on  north  side  of  road 2, 311. 75 

Craigsville,  about  }  mile  northwest  of;  at  fork  of  road  south  to  Beaver 
Mills  on  road  southeast  to  Craigsville;  near  crossing  of  tramroad  at  sou  th- 
west  angle  of  roads;  white-oak  tree,  marked  "2337" 2,336.13 

Craigsville,  about  1}  miles  northwest  of;  at  top  of  mountain  on  west  side 
of  road;  gum  tree,  marked  "2435" 2,435.12 

Craigsville,  about  2}  miles  northwest  of;  at  northeast  angle  of  road  east 
and  west;  small  white-oak  tree,  marked  "  2196  " 2, 195.  73 
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Feet. 
Delphi,  about  1  mile  south  of;  in  Beaver  bottom,  near  cross  fence;  wood 

plug 2,199.79 

Delphi,  1}  miles  west  of;  on  north  side  of  road  opposite  house;  at  foot  of 
street;  nail  in  root  of  stump,  marked  **  2251" 2,250.62 

Delphi,  about  2i  miles  west  of;  on  top  of  mountain,  500  feet  west  of  house 
on  south  side  of  road;  chestnut  tree,  marked  "2504" 2,503.45 

Hookersville,  about  5  miles  east  of;  225  feet  east  of  fork  of  Muddlety,  at 
crossing  of  right  fork,  on  north  side  of  road  west  of  crossing;  aluminum 
tablet  in  large  overhanging  rock,  marked  ''2005  KNWA" 2,004.842 

Hookersville,  about  4  miles  east  of;  about  80  feet  east  of  crossing  of  Mud- 
dlety, opposite  cliffs  on  south  side  of  road;  water  birch  tree,  marked 
"1939" 1,938.61 

Hookersville,  2}  miles  east  of;  200  feet  east  of  schoolhouse  at  northeast 
angle  of  road  to  mill;  oak  tree,  marked  "1880" 1,880.41 

Hookersville,  IJ  miles  east  of;  south  of  road  between  large  house  and 
cabin;  large  leaning  maple  tree,  marked  "  1863  " 1, 863. 15 

CRAIQSVILLE  VIA    WOODBINE  TO   RICHWOOD. 

Craigsville,  point  on  tramway,  east  end  of 2,282.52 

Craigsville,  40  feet  east  of  trail  on  south  side  of  road;  near  broken  down 

house;  white  oak  tree,  marked  "2426" 2,426.06 

Craigsville,  sawmill  site,  trail  to;   on  north  side  of  road;   rock,  marked 

"2239" 2,238.87 

Woodbine  post-ofiGice,   rear  of;    on    west  side  of    road;    rock,  marked 

"B.M.,"  with  "1938"  marked  on  blacksmith  shop 1,937.65 

Woodbine,  1  mile  southeast  of;  opposite  to  Iron  and  Sulphur  Springs 

and  on  east  side  of  road;  maple  tree,  marked  "2522" 2,521.61 

Woodbine,  2^  miles  southeast  of;   at  northwest  angle  of  trail  west  of 

Cherry  River  and  near  house;  rock,  marked  "  2849  " 2, 848. 49 

Woodbine,  about  3  miles  southeast  of;  100  feet  south  of  trail  running  east 

on  southwest  side  of  road;  chestnut  tree,  marked  " 2914 " 2, 914. 34 

Woodbine,  4}  miles  southeast  of;    at  trail  west;    maple  tree,  marked 

"2969" 2,967.19 

Woodbine,  4}  miles  southeast  of;  on  Greenbrier  road  at  west  side  of,  and 

on  south  side  of  trail  running  west,  in  hollow  near  maple  tree,  marked 

"2969;"  bronze  tablet  in  rock,  marked  "2969  KNW A" 2,969.33 

Rich  wood,  about  2}  miles  north  of;  300  feet  north  of  Pocahontas  road  on 

northeast  side  Greenbrier  road  near  house;  stump,  marked  "2972" 2, 971. 82 

Rich  wood,  about  2  miles  north  of;  90  feet  south  of  church  on  west  side  of 

road;  oak  tree,  marked  "2976" 2,975.74 

Rich  wood,  about  1}  miles  north  of;  at  beginning  of  descent  at  trail  south- 
west and  south  of  house  on  west  side  of  road,  chestnut  tree,  marked 

"2937" 2,936.88 

Richwood,  about  i  mile  northeast  of;  100  feet  southwest  of  trail  south, 

south  side  of  road;  rock,  marked  "2400" 2,400.05 

Richwood,  at  Cherry  River,  north  side  of,  on  east  side  of  road;  walnut 

tree,  marked  "2189" 2,188.85 

KICHWOOD   VIA   COLD   KNOB   AND  JONES   KNOB  TO   DUO. 

Richwood,  1  mile  south  of,  on  east  side  of  road;  rock,  marked  "2589" 2, 588. 49 

Richwood,  If  miles  south  of;  top  of  Greenbrier-Nicholas  county  line;  stone, 
marked  "2874" 2,874.02 
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Feet. 
Rich  woody  about  2}  miles  south  of,  at  Little  Laurel  Creek  bridge  over  west 

end  and  north  side  of;  nail  in  floor,  niarke<l  **2746" 2,745.97 

Rich  woody  about  3}  miles  south  of,  and  about  i  mile  north  of  Babies  Hotel 
on  east  side  of  road,  opposite  to  road  running  west;  maple  tree,  marke<l 
**3195" 3,194.94 

Rich  wood,  about  6  miles  south  of,  on  south  side  of  road  to  school;  top  of 
stump,  marked  "3713" 3,712.72 

Richwood,  7}  miles  southeast  of,  on  Manning  Knob  and  east  side  of  roa<l; 
mapletree,  marked  "3912" 3,912.05 

Rich  wood,  about  7}  miles  southeast  of,  about  2,350  feet  southeast  of  Man- 
ning Knob  on  northeast  side  of  road;  aluminum  plug  in  large  rock, 
marked  "3709  KNWA"  and  "B.M.*;  painted  on  rock;  this  bench 
mark  is  also  240  feet  from  foot  of  descent  from  Manning  Knob  going 
southeast 3,709.043 

Rich  wood,  9  miles  southeast  of,  about  If  miles  southeast  of  Manning 
Knob  and  i  mile  northwest  of  trail  south;  rock  on  east  side  of  road, 
marked  "3805"  on  larger  rock 3,804.71 

Richwood,  10  miles  southeast  of;  about  2}  miles  southeast  of  Manning 
Knob  on  a  level  stretch  of  road  where  it  runs  east;  on  north  side  small 
beech  tree,  marked  "3893" 3,893.32 

Richwood,  11}  miles  southeast  of;  about  2  miles  northwest  of  road  to  Duo 
and  1,000  feet  south  of  cleared  field  on  east  side  of  road;  maple  tree, 
marked  "3896" 3,895.29 

Richwood,  about  13  miles  southeast  of;  about  }  mile  northwest  of  road  to 
Duo  at  foot  of  climb  going  toward  Cold  Knob  in  clearing  on  east  side 
of  road;  locust  tree,  marked  "3795" 3,795.36 

Richwoo<1,  about  13}  miles  southeast  of;  on  southwest  side  of  Greenbrier 
road;  795  feet  northwest  of  road  to  Duo;  aluminum  tablet  in  rock, 
marked  "4116KN^VA" 4,116.433 

Duo,  about  7}  miles  east  of;  about  300  feet  east  of  summit  of  Grassy  Knob, 
on  south  side  of  road;  chestnut  oak  tree,  marked  "4347" 4, 346. 68 

Duo,  about  5}  miles  east  of;  between  Grassy  Knob  and  Jobs  Knob;  about 
200  feet  west  of  house  and  50  feet  north  of  road;  maple  tree,  marked 
"4015" 4,014.84 

Duo,  about  4}  miles  east  of;  near  top  of  Jobs  Knob,  on  south  side  of  road; 
large  rock,  marked  "4252" 4,252.06 

Duo,  about  3}  miles  east  of;  in  gap  between  Jobs  Knob  and  Shell  Camp 
Ridge  on  south  side  of  road;  gum  tree,  marked  "3955" 3,955.22 

Duo,  1}  miles  east  of;  on  Shell  Camp  Ridge  near  spring  and  on  south  side 
of  road;  mapletree,  marked  "4014" 4,013.93 

Duo;  on  center  of  bottom  step  on  front  porch  of  house,  marked  "3428" . .  3, 427. 55 

Duo;  check  on  bench  mark  plug  in  rock  i  mile  northwest  of  Duo 3, 206. 454 

LEIVASY   NORTHEASrr  UP   ROAD  CROSSING   GRASSY   CREEK. 

Leivasy;  church  at  fork  of  road  about  i  mile  north  of;  at  top  of  hill;  poor 
road;  chestnut  tree,  marked  "2494" 2,494.00 

Grassy  Creek  crossing,  about  900  feet  east  of;  on  north  side  of  road  up 
Grassy  Creek;  aluminum  tablet  in  rock,  marked  "2426  KNWA"; 
bench  mark  painted  on  the  rock 2,425.873 
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OHIO. 

BOSS,  VINTON,  HOCKING,  PICKAWAY,  FAIRFIELD,  FRANKLIN,  AND  LICKING 

COUNTIES. 

West  and  East  Chillicothe,  Circleville,  East  and  West  Columbus  Quadrangles. 

The  elevations  in  the  following  list  are  based  on  an  aluminum  tablet 
in  Columbus  court-house  marked  "778  COLUMBUS,"  the  elevation 
of  which  is  accepted  as  777. 595  feet  above  mean  sea  level.  This  height 
is  derived  from  a  line  of  precise  levels  run  from  the  United  States 
Coast  and  Geodetic  Survey  bench  mark  in  Chillicothe. 

The  leveling  was  done  under  the  general  direction  of  Mr.  Hersey 
Munroe,  topographer,  by  Mr.  W.  F.  Hammond,  levelman. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  letters 
"COLUMBUS"  in  addition  to  their  figures  of  elevation. 

CHILLICOTHE  TO   OOLUSfBUS,    VIA   NORFOLK   AND   WESTERN   RAILWAY. 

Feet. 
Chillicothe;  cut  on  the  pedestal  of  the  lamp-post  on  the  north  side  of  the 

steps  of  the  front  entrance  of  the  court-house  at,  marked  *'Q.;  B.  M.; 

U.S.C.  &G.S.;  Aug.  5, 1879" 638.482 

Chillicothe;  bronze  table  set  in  wall  at  side  of  entrance  to  Chillicothe 

court-house,  marked  "644  COLUMBUS" 643.670 

Chillicothe,  0.9  mile  north  of;  on  west  end  of  coping  southeast  comer  of 

north  pier  of  highway  bridge  over  Scioto  River,  marked  with  chisel 630. 51 

Chillicothe;  surface  of  water  in  river 598. 00 

Chillicothe,  0.4  mile  north  of;  chisel  mark  on  northwest  comer  of  stone 

stepstone 681.88 

Chillicothe,  5.6  miles  north  of;  bronze  tablet  set  in  bridge  seat  stone  in  south- 
east comer  of  bridge  near  crossroads,  mark«i  **  691  COLUMBUS  1899" .      691. 283 
Kinnikinnick;  on  footplate  southeast  corner  of  highway  bridge,  marked 

with  chisel 668.09 

Kingston,  1|  miles  south  of;  chisel  mark  on  capstone  east  end  of  box 

culvert ; 721.14 

Kingston,  1,000  feet  south  of;  chisel  mark  on  eaat  end  of  culvert 784. 44 

Kingston,  1,000  feet  north  of;  bronze  tablet  set  in  top  stepstone  of  arch 

culvert,  southwest  comer,  marked  '  *  774  COLUMBUS  1899  " 774. 00 

Kingston,  1  mile  north  of;  chisel  mark  on  southwest  corner  of  schoolhouse 

water  table 784.10 

Kingston,  2  miles  north  of;  chisel  mark  on  east  wing  of  south  abutment 

of  highway  bridge 718. 45 

Kingston,  5  miles  north  of;  chisel  mark  on  wall  at  end  of  drain  100  feet 

south  of  blacksmith  shop 725. 38 

Circleville,  4  miles  south  of;  bronze  tablet  set  in  north  end  of  west  abut- 
ment covered  bridge  over  Sippo  Creek,  marked  "707  COLUMBUS 

1899" : 706.822 

Circleville,  2}  miles  south  of;  chisel  mark  on  top  of  bowlder  at  road 

comer 718. 42 

Circleville, }  mile  southeast  of;  chisel  mark  cut  in  second  step  south  wing, 

west  abutment 693. 12 


y 
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Feet. 
Circleville;  chisel  mark  cut  in  top  of  etone  mile-poet  at  comer  of  Main  and 

Court  streets 694.98 

Circleville,  1  i  miles  north  of;  chisel  mark  on  parapet  wall  west  end  of 

box  culvert 695.88 

Circleville,  2  miles  north  of;  aluminum  tablet  set  in  south  end  of  west 

parapet  wall  of  box  culvert  marked  ' '  693  COLUMBUS  1899  " 693. 408 

Circleville,  3}  miles  north  of;  chisel  mark  on  southeast  wing  of  highw^ay 

bridge '.      679.93 

AshAdlle,   i  mile  south  of;  aluminum  tablet  set  in  top  st^pstone  north 

wall  east  end  of  railway  bridge  over  Big  Walnut  Creek,  marked  ''696 

COLUMBUS  1899  " 696.382 

Ashville,  H  miles  north  of;  chisel  mark  on  west  end  of  2-foot  culvert 

pipe 705.59 

Asbville,  2)  miles  north  of;  railway  spike  driven  in  third  telegraph  pole 

north  of  highway 714. 56 

Duvalls;  railway  spike  driven  in  first  telegraph  pole  north  of  road 713. 02 

Lock  bourne,  1}  miles  south  of;  railway  spike  driven  in  first  telegraph 

pole  north  of  highway 717. 04 

Lockboume;  aluminum  tablet  set  in  top  of  south  pier  west  end  of  Nor- 
folk and  Western  Railway  bridge   over  Ohio  Canal,   marked   "716 

COLUMBUS  1899'* 715.793 

Lockbourne,  i  mile  west  of;  chisel  mark  on  south  wall  of  lock  at  west  side 

of  Big  Walnut  Creek 694.34 

Lockboume,  2  miles  north  of;  chisel  mark  on  second  step  of  west  wing 

north  wall  of  turnpike  bridge  over  canal,  }  mile  south  of  Shadeville 702. 75 

Shadeville;  chisel  mark  on  east  end  of  culvert  near  crossroad 708. 27 

Shadeville,  H  miles  north  of;  iron  post  set  on  Spangler  Hill  as  triangula- 

tion  point,  500  feet  east  of  road,  marked  **817  COLUMBUS  1899" 816. 803 

Shadeville;  chisel  mark  on  comer  stone  in  highway  500  feet  west  of  Spang- 

ler's  triangulation  point 741. 33 

Columbus,  5}  miles  south  of;  nail  driven  in  cap  of  trestle  at  northwest  cor- 
ner of  10-foot  bridge 693.19 

Columbus,  4^  miles  south  of;  chisel  mark  on  west  parapet  wall  of  box 

culvert 706.52 

Columbus,  3}  miles  south  of;  on  south  railing  to  stone  steps  at  entrance 

of  schoolhouse 726. 74 

Columbus,  3  miles  south  of;  chisel  mark  on  south  end  of  east  parapet  wall 

of  arch  culvert 710.22 

Columbus,  comer  of  High  street  and  Marion  road;  chisel  mark  on  curb  at 

southeast  corner 748.  76 

Columbus,  comer  of  High  street  and  Dashler  avenue;  chisel  mark  on  curb 

25  feet  north  of  corner 755. 86 

Columbus;  chisel  mark  on  curb  at  northwest  comer  of  court-house 772. 20 

Columbus;  aluminum  tablet  set  in  northwest  comer  of  court-house  below 

comer  stone,  marked  ** 778  COLUMBUS  1899" 777.595 

Columbus;  city  datum  on  water  table  at  northeast  corner  of  State  capitol, 

city  datum  elevation  780.630 780.374 

South  Columbus,  2  miles  east  of;  top  of  iron-pipe  culvert  at  crossing,  south 

end 756.5 

South  Columbus,  2.4  miles  east  of;  top  of  stone  monument,  center  of  cross- 
road to  east 762. 48 

South  Columbus,  2.5  miles  southeast  of;  iron  post  set  as  triangulation  point 

at  Baker  Hill,  marked  "819  COLUMBUS  1899" 818. 634 
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COLUMBUS,    VIA   RBYNOLDSBUR6,  WINCHEOTBR,  AND   BRICB,    TO   DUVALL. 

Feet. 
Columbus;  chisel  mark  on  curb  100  feet  west  of  southwest  corner  of  Mound 

and  Third  streets 772.20 

Columbus;  chisel  mark  on  curb  at  northeast  comer  of  Seventh  and  Mound 
streets  near  water  trough 765.44 

Columbus,  3  miles  east  of;  aluminum  tablet  set  in  top  of  south  wing  west 
abutment  of  Main  street  bridge  over  Alum  Creek,  marked  "760  COLUM- 
BUS 1899"  _ 760.066 

Columbus,  4  miles  east  of;  chisel  mark  on  north  end  of  culvert  near 
Spring  Grove  House 

Columbus,  5  miles  east  of;  cross  on  threshold  of  schoolhouse  No.  7 

Columbus,  6  miles  east  of;  chisel  mark  on  south  end  of  culvert  at  cross 
roads 

Columbus,  6.8  miles  east  of;  chisel  mark  on  south  end  of  culvert  700  feet 
east  of  toUgate 

Columbus,  7.6  miles  east  of;  chisel  mark  on  top  of  south  wing  west  abut- 
ment of  bridge  over  Big  Walnut  Creek 

Columbus,  Si  miles  east  of;  chisel  mark  on  south  «nd  of  culvert  200  feet 
east  of  crossroads 

Reynoldsburg,  1}  miles  west  of;  chisel  mark  on  east  end  of  culvert  at 
road  leading  to  Brice 

Keynoldsburg;  aluminum  tablet  set  in  second  step  of  south  wing  west 
abutment  of  bridge  over  Black  Lick  Creek,  marked  *'863  COLUMBUS 
1899" 

Brice,  2}  miles  north  of;  chisel  mark  on  top  of  west  end  of  culvert  700 
feet  south  of  National  Pike 

Brice,  1,000  feet  north  of;  chisel  mark  on  abutment  at  southeast  comer 
of  small  bridge 

Brice,  1  mile  south  of;  chisel  mark  on  east  wing  south  abutment  of  Black 
Lick  Creek  bridge 

Brice,  2  miles  south  of;  chisel  mark  on  bowlder  at  crossroads 

Winchester,  1  mile  northwest  of;  chisel  mark  on  curb  at  east  side  of  road, 
100  feet  south  of  fork  in  road 

Winchester;  chisel  mark  on  south  abutment  west  wing  of  canal  bridge. . 

Winchester,  i  mile  south  of;  aluminum  tablet  set  in  east  end  of  bridge 
seat,  north  abutment,  highway  bridge  over  Little  Walnut,  marked 
"758  COLUMBUS  1899" 757.975 

Winchester,  H  miles  south  of;  chisel  mark  on  stone  monument  at  cross- 
road  

Lithopolis,  1,000  feet  north  of;  chisel  mark  on  north  wing,  east  abutment. 

Lithopolis;  chisel  mark  on  south  end  of  step  block  at  west  door  of  Elk- 
horn  Hotel 

Lithopolis,  1.2  miles  south  of;  chisel  mark  on  bowlder  near  top  of  hill... 

Lithopolis,  1.5  miles  south  of;  cross  on  bridge  plate,  northwest  comer 

Lithopolis,  1.5  miles  south  of;  on  county  line  road;  aluminum  tablet  set 
in  west  wing,  south  abutment,  of  small  highway  bridge;  marked 
"COLUMBUS886,  1899" 

Marcy,  1  mile  north  of;  top  of  stone  monument  at  intersection  of  county 
line  road  and  road  leading  east 

Marcy,  county-line  road,  2.2  miles  west  of;  chisel  mark  on  threshold  of 
west  door  of  schoolhouse 

Marcy,  county-line  road,  3  miles  west  of;  top  of  rivet  of  top  chord,  south- 
west comer  of  bridge 
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Feet. 

Davall,  4  miles  east  of;  croes  mark  on  lower  step  of  stone  steps  at  church.  754. 17 
Dnvall,  3  miles  east  of;  top  of  bolthead  at  southwest  comer  of  bridge, 

marked  with  paint 712. 60 

Duvall,  2^  miles  east  of;  chisel  mark  on  parapet  wall,  northwest  comer  of 

bridge  over  Little  Walnut  Creek 712.98 

Duvall,  2.5  miles  east  of;  aluminum  tablet  set  in  west  end  of  north  abut- 
ment of  bridge  over  Little  Wabiut  Creek,  marked  **7n  COLUMBUS 

1899" 7n.630 

Duvall,  1  mile  east  of;  top  of  pipe  culvert  under  crossroad 731. 5 

Duvall,  chisel  mark  on  top  step  to  schoolhouse  No.  8,  at  east  door 719. 26 

Duvall,  spike  in  first  telegraph  pole  north  of  road 713. 02 

COLUMBUS,    OVER   NATIONAL   PIKE,  VIA  DARBY    CREEK    AND   GBORGBSVILLB  TO 

GROVE. 

Columbus,  comer  of  Central  avenue  and  Broad  street;  chisel  mark  on  curb, 
southeast  comer ' 711. 84 

Columbus,  Broad  street,  south  side  of;  chisel  mark  on  curb,  1,500  feet  west 
of  insane  asylum,  near  lai^  elm 783. 84 

Columbus,  Broad  street  and  end  of  street-car  line;  chisel  mark  on  curb  at 
northeast  comer 793. 86 

Columbus,  3  miles  northwest  of;  aluminum  tablet  set  in  top  of  west  para- 
pet wall  of  arch  culvert  on  Sullivant  pike,  400  feet  north  of  Baltimore 
and  Ohio  Railroad,  marked  "788  COLUMBUS  1899'' 788. 364 

Columbus,  6  miles  west  of;  chisel  mark  on  east  end  of  culvert  under  cross- 
roads at  church 840. 54 

Columbus,  7  miles  west  of;  chisel  mark  on  west  end  of  culvert  on  north  side 
of  National  pike,  under  north  and  south  road 873. 16 

Columbus,  8i  miles  west  of;  top  of  ring  in  stone  milepost  at  Rome 921. 31 

Columbus,  9  miles  west  of;  chisel  mark  on  east  end  of  culvert  under  road 
leading  north  at  Rome 924.23 

Columbus,  9}  miles  west  of;  chisel  mark  on  north  end  of  arch  culvert 
near  road  leading  south 920. 81 

Alton,  i  mile  east  of  chisel  mark  on  west  wing  north  end  of  arch  culvert.      909. 83 

Alton,  i  mile  west  of;  chisel  mark  on  north  parapet  wall  of  arch  culvert.      907. 50 

Alton,  H  miles  west  of;  top  of  post  at  northwest  comer  of  road  leading 
north 925.10 

Alton,  3  miles  west  of;  chisel  mark  on  north  end  of  culvert  near  road 

leading  north 926.27 

West  Jefferson,  1}  miles  east  of;  aluminum  tablet  set  in  first  step  of  north 
wing,  east  abutment  of  bridge  over  Big  Darby  Creek,  marked  "869 
COLUMBUS  1899" 868.845 

Georges\'ilIe,  1^  miles  east  of;  chisel  mark  on  west  end  of  culvert  500  feet 
north  of  east  and  west  road  to  Georgesville 921.11 

Grove,  5}  miles  west  of;  top  of  east  end  of  drain  tile  between  forks  in  road      916. 5 

Grove,  4^  miles  west  of;  chisel  mark  on  bridge  seat  southeast  comer  of 
10-foot  bridge 887.704 

Grove,  3  miles  west  of;  top  of  bowlder  at  private  road 892. 77 

Grove,  2  miles  west  of;  nail  in  top  of  stump  at  fork  in  road 898. 48 

Grove,  f  mile  west  of;  chisel  mark  on  wing  wall  southwest  comer  of 
15-foot  bridge 873.17 
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GROVE  TO   CX)LUMBr8   PIKE,  NEAR  8PANOLKR. 

Feet. 

Grove,  chisel  mark  on  north  end  of  threshold  of  door  to  post-office 851. 25 

Grove,  2.2  miles  east  of;  top  of  bowlder  at  side  of  road  900  feet  east  of 

north  and  south  road,  marked  with  paint 814. 51 

Grove,  4.4  miles  ea^t  of;  top  of  post  at  southwest  comer  of  Jackson  pike 

and  east  and  west  road  at  church 719. 96 

Grove,  4.5  miles  east  of;  chisel  mark  on  southwest  end  of  parapet  wall 

southwest  corner  of  bridge  over  Scioto  River 706. 14 

Grove,  5.3  miles  south  of;  chisel  mark  on  second  step  west  abutment 

north  wing  of  canal  bridge 1.      700. 65 

GROVE  T(J   COLUMBUS. 

Grove,  1,000  feet  north  of;  chisel  mark  on  east  end  of  small  bridge 
abutment 840. 77 

Urbancrest,  south  base,  west  Columbus  sheet;  marked  **836  COLUM- 
BUS 1899"  '. 836.18 

Urbancrest;  chisel  mark  on  top  of  parapet  wall  west  end  of  culvert  under 
Grove  pike 832.92 

Columbus,  4.9  miles  southwest  of;  top  of  bolthead  on  north  end  of  west 
girder,  marked  with  paint 749. 4 

Columbus,  4.2  miles  southwest  of;  chisel  mark  on  threshold  of  north 
door  schoolhouse  No.  5 769. 04 

Columbus,  3.7  miles  southwest  of  north  base  of  West  Columbus  quad- 
rangle; marked  "762  COLUMBUS  1899" 762.37 

Columbus,  3  miles  southwest  of;  chisel  mark  on  tdp  of  bowlder  at  road 
comer  leading  west 770. 31 

Columbus,  corner  Mound  street  and  Central  avenue;  chisel  mark  on  west 
end  of  culvert 723.09 

Columbus,  Mound  street;  chisel  mark  on  parapet  wall  near  foot  of  north 
end  post  at  east  end  of  bridge 722. 17 

GEORQESVILLE,  VIA   COUNTY  CORNER,  DERBY,  AND   MATVILLE,  TO  GROVE. 

Georgesville,  4  miles  southeast  of;  chisel  mark  on  west  end  of  small 
bridge 885.48 

Geox^gesville,  4}  miles  southeast  of;  top  of  bowlder  at  east  and  west  road 
comer '. 882.40 

Harrisburg,  3  miles  north  of;  aluminum  tablet  set  in  west  end  of  bridge 
seat,  north  abutment,  bridge  over  Big  Darby  Creek,  marked  "813 
COLUMBUS  1899" 812.779 

Southwest  county  comer,  3.9  miles  north  of;  chisel  mark  on  east  end  of 
culvert  floor  of  sluice 912. 47 

Southwest  county  comer,  2.6  miles  north  of;  chisel  mark  on  south  end 
of  small  bridge 920.831 

Southwest  county  comer,  1  mile  north  of;  chisel  mark  on  bowlder  at 
northeast  comer  of  road  leading  north 949. 10 

Harrisburg,  5  miles  west  of;  southwest  comer  of  Franklin  County,  alumi- 
num tablet  set  in  stone  corner  post,  marked  "933  COLUMBUS,  1899" .      933. 045 

Derby,  J  mile  west  of;  top  of  stone  monument  center  of  north  and  south 
road  and  Derby  road 916. 11 

T>eTbyf  i  mile  east  of;  aluminum  tablet  set  in  bridge  seat,  west  comer  of 
small  iron  bridge,  marked  "903  COLUMBUS  1899" 903.21 

Derby,  2  miles  east  of;  nail  in  top  of  oak  stump  50  feet  north  of  road, 
four  corners 887. 07 
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Feet. 
Commercial  Point,  3  miles  west  of;  top  of  Htone  iiionanient  center  of  east 

and  west  road  and  crossroad  to  south 846. 20 

Commercial  Point;  aluminum  tablet  set  in  water  table,  at  southwest  comer 

of  school  building,  marked  "792  COLUMBUS  1899  " 791. 87 

Matville,  1}  miles  north  of;  top  of  ptone  monument  at  center  of  north  and 

south  and  east  and  west  road 848. 41 

Grove,  5}  miles  south  of;  top  of  west  end  of  north  wall,  small  bridge 

marke<l  with  paint 864. 2 

Grove,   2  miles  south    of;    top  of  wall   west    en<i    of   south  abutment 

marked  with  paint 879. 5 

Grove,  1  mile  south  of;  top  of  west  end  of  parapet  wall  of  small  bridge 

marked  with  paint 866. 4 

ALABAMA>-GBORGIA. 

RANDOLPH    AND    CHAMBERS    COUNTIES,    ALABAMA,     HEARD    AND    TROL^ 

COL^NTIES,    GEORGIA. 

Wkdowee  Quadranglb. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  set 
in  the  Union  Station  at  Anniston,  Alabama,  and  marked  "A  710."  The 
height  of  this  is  accepted  as  709.902  feet  above  mean  sea  level.  (See 
page  387,  Appendix  to  Twentieth  Annual  Report.) 

The  leveling  was  done  under  the  general  direction  of  Mr.  W.  L. 
Miller  and  Mr.  Glenn  S.  Smith,  topographers,  by  W.  S.  D.  Moore, 
level  man. 

All  bench  marks  dependent  on  this  datum  are  marked  with  the  letters 
"ANNISTON"  in  addition  to  their  figures  of  elevation. 

BEAHONH    MILL    VIA    WEDOWEE,    KOANOKE,    AND    DOCBLE   HEAD,  TO    FINLEY. 

Feet. 
Bea£*()iiH  Mill,  fork  of  Chulafinnee  and  Pinetuckey  Gold  Mine  roadfi;  iron 

pot«t,marked  **888A" 887.717 

Beaflons  Mill,  6.4  miles  iK)uth  of;  on  Mcintosh  road,  in  northeast  comer 

of  oro88roadt«;  nail  in  root  of  red  oak..w 1,237.97 

Beasons  Mill,  7.3  miles  south  of;  crossroadH  near  top  of  hill,  in  southeast 

angle;  nail  in  root  of  black  oak,  marked  **  1347 " 1, 347. 04 

Beacons  Mill,  11.8  miled  south  of,  and  J  mile  north  of  Union  Church;  in 

fork   of    Heflin  and    Arbicoochee    roatls;    iron    post,  marked    '*1101 

Anniston" 1,101.437 

Beasons  Mill,  13.4  miles  south  of,  and  200  feet  south  of  Linville  ford  and 

iron  bridge  roads;  nail  in  root  of  pine,  marked  "1069'* 1, 069. 24 

Beasons  Mill,  15.5  miles  south  of,  and  1  mile  north  of  iron  bridge;  nail 

in  root  of  black  oak  30  feet  south  of  fork  of  roads,  marked  * '  924  " 924. 00 

Wedowee,  4i  miles  north  of;  iron  bridge  over  Little  Tallapoosa  River,  in 

top  of  east  end  of  south  pier;  copper  bolt,  marked  ' '  789  A  " 788. 987 

Wedowee,  1  mile  north  of;  100  feet  north  of  Wedowee  Creek;  nail  in  root 

of  red  oak,  marked  "781" 780.84 

Wedowee,  Randolph  County  court-house,  in  west  face  at  southwest  comer; 

aluminum  tablet,  marked  "  a54  ANNISTON  " 854.013 

Wedowee,  li  miles  south  of;  at  fork  of  roads;  nail  in  root  of  red  oak, 

marked  "994" , 994.05 
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Feet. 
Wedowee,4  miles  south  of;  Roanoke  roads,  fork  of  Upper  and  Middle, 

100  feet  north  of;  nail  in  root  of  walnut,  marked  "  1070" 1 1, 069. 65 

Wedowee,  5.1  miles  south  of;  Roanoke  roads,  fork  of  Middle  and  Lower, 
50  feet  north  of ;  nail  in  root  of  black  oak, marked  "1064*' 1,064.06 

Cornhouse  Creek,  50  feet  south  of  ford  of;  30  feet  east  of  road;  copper 
bolt  set  in  rock,  marked  "830  ANNISTON" 830.063 

Kidd  Hill,  100  feet  north  of  fork  of  roads,  on  west  side  of  east  fork;  nail 
in  root  of  dead  oak,  marked  **1204** 1,203.93 

Roanoke,  3}  miles  northwest  of;  nail  in  root  of  red  oak,  marked  "1066'* .  1, 066. 16 

Roanoke,  at  comer  of  Wedowee  and  Highshoals  streets;  nail  in  root  of 
red  oak 818. 07 

Roanoke,  at  comer  of  Main  and  Wedowee  streets,  in  west  wall  near  north- 
west comer  of  Shuesler's  store;  bronze  tablet,  marked  "846ANNISTON**      846. 146 

Roanoke,  50  feet  south  of  Guy  street,  opposite  pump  house;  paint  mark 
on  stone 834.27 

Roanoke,  1.8  miles  south  of,  and  100  feet  south  of  branch  flowing  south- 
east; nail  in  root  of  poplar,  marked  "808" 807. 84 

Roanoke,  2.7  miles  south  of;  junction  with  Wedowee  road,  30  feet  west  of; 
nail  in  root  of  red  oak,  marked  "855" 855.12 

Roanoke,  4.1  miles  south  of;  Piagah  Church,  on  west  side  of  road,  in  front 
of;  nail  in  root  of  post  oak 829. 23 

Double  Head,  in  fork  of  roads,  500  feet  south  of  post-office,  iron  post, 
marked  "811  ANNISTON" 811.142 

Double  Head,  2.6  miles  south  of;  creek  50  feet  north  of  bridge  and  30  feet 
west  of  road;  copper  bolt  set  in  stone,  marked  "684  ANNISTON  " 684. 220 

Double  Head,  4.8  miles  southeast  of;  at  Higgins's  gin,  at  crossing  of  Roan- 
oke and  Lafayette  road,  in  southeast  angle;  nail  in  root  of  red  oak, 
marked  "790" 790.41 

Stroud,  18  feet  south  of  southwest  comer  of  railroad  station  platform;  iron 
post,  marked  "851  ANNISTON" 85L721 

Stroud,  i  mile  east  of;  20  feet  west  of  fork  of  roads;  nail  in  root  of  post 
oak,  marked  "837" 837.28 

Finley,  in  fork  of  roads,  400  feet  south  of  post-office;  iron  post,  marked 

"775  ANNISTON" 775.459 

FINLEY,  VIA    ROCK    MILLS,  WEHADKEE,    AND  OMAHA,  TO  GRAHAM. 

Hickory  Flats,  in  northeast  angle  of  crossroads;  nail  in  root  of  fallen  locust.       763. 65 

Hickory  Flats,  2.5  miles  north  of;  at  Bacon  Level;  on  east  side  of  road 
opposite  Fellowship  Church;  nail  in  root  of  black  oak,  marked  "  141 " . .      740. 90 

Rock  Mills,  10  feet  south  of;  east  end  of  bridge  over  Wehadkee  Creek; 
copper  bolt  set  in  stone,  marked  "744  ANNISTON" 745. 004 

Rock  Mills,  3.2  miles  north  of;  at  Lee's  gin,  50  feet  east  of  fork  of  roads; 
nail  in  root  of  pine 796. 35 

Pittman,  1  mile  south  of;  in  northeast  angle  of  fork  of  roads;  iron  post 
marked  "927  ANNISTON" 927.771 

Wehadkee,  in  southeast  angle  of  crossroads;  nail  in  root  of  hickory 968. 35 

Wehadkee,  in  southwest  angle  of  crossroads;  iron  post,  marked  "972  AN- 
NISTON " 972.144 

Wehadkee,  2.3  miles  north  of;  Rock  Mills  and  Roanoke  roads,  in  north- 
east angle  of  fork  of;  nail  in  root  of  pine 1, 227. 05 

Wehadkee,  4.9  miles  north  of;  fork  of  roads,  10  feet  west  of;  nail  in  root 
of  post  oak, marked  "1318" 1,318.58 
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Feet. 
Omaha,  at  croesroads,  i  mile  south  of  poetK>ffice;  iron  poet,  marked  '^1310 

ANXISTON'' 1,310.515 

Waldrep,  in  southeast  angle  of  crossroads,  i  mile  south  of  post-office;  nail 

in  root  of  hickory,  marked  "1373'' 1,373.82 

Redoak  Church,  on  south  side  of  road,  100  feet  west  of  fork  of  roads; 

nail  in  root  of  black  oak 1, 197. 96 

Redoak  Church,  on  south  side  of  road  opposite  church;  iron  poet,  marked 

"1201ANNISTON" 1,201.569 

Sewell,  on  west  side  of  road,  opposite  fork  of  roads;  nail  in  root  of  black 

oak,  marked  "1249" 1,249.54 

8ewell,  on  west  side  of  road,  at  southeast  comer  of  store;  iron  post,  marked 

"1254AXNISTON" 1,254.490 

Sewell,  fork  of  Graham  and  Beech  Ford  roads,  10  feet  east  of;  nail  in  root 

of  black  oak,  marked  "1171" 1,271.25 

Graham  (locally  known  as  Brockville),  on  west  side  of  street,  250  feet 

north  of  poet-office;  nail  in  root  of  dead  oak,  marked  "  1105 " 1, 104. 90 

Graham,  2  feet  south  of  southeast  comer  of  Masonic  building;  iron  post, 

marked  "1098  ANNISTON" 1,098.812 

GRAHAM,  VIA   LOFTY   AND   STONE   HILL,  TO   SEASONS   MILL. 

Graham,  1}  miles  north  of;  on  Mcintosh  road,  50  feet  north  of  fork  of  Set- 
tlement road  and  1,000  feet  east  of  crossing  of  Graham- Arbicoochee 
road;  nail  in  root  of  black  oak,  marked  "1078" 1,078.88 

Graham,  3.2  miles  west  of  and  i  mile  northeast  of  Lovens  Mills,  in  fork  of 
roads;  nail  in  root  of  black  oak,marked  "964" 963.91 

Stone  Hill,  2 miles  east  of,  at  fork  of  Mcintosh  and  Lofty  roads;  nail  in 
root  of  long-leaf  pine,  marked  "  1158  " 1 ,  158. 85 

Stone  Hill,  in  southeast  angle  of  crossroads,  i  mile  north  of  mine;  nail  in 
root  of  apple  tree,  marked  "1126" 1,126.36 

FINLEY,    VIA    M' ghee's   BBIDOE,    TO   ANTIOCH   AND   LAGRANGE. 

Standing  Rock;  on  north  side  of  road,  200  feet  east  of  crossroads;  nail  in 

root  of  red  oak,  marked  "788" 788.69 

Evansville;  at  crossing  of  State  line  road,  i  mile  south  of  post-office,  in 

southeast  angle;  nail  in  root  of  hickory,  marked  *  *  683  " 683. 65 

Evansville,  2.3  miles  east  of;  fork  of  West  Point  and  Lagrange  roads,  200 

feet  east  of;  on  south  side  of  road;  nail  in  root  of  pine,  marked  "  720  " .      720. 39 
Vernon;  on  north  side  of  road,  opposite  fork  of  roads;  nail  in  root  of  red 

oak,  marked  "660" 660.79 

Mc(jhee'8  bridge;  on  north  side  of  road,  150  feet  west  of  approach  to 

bridge  over  Chattahoochee  River;  nail  in  root  of  honey  locust,  marked 

"603" 603.24 

McGhee's  bridge;  in  south  pier  of  bridge  over  Chattahoochee  River,  in 

west  face  at  southwest  comer;  bronze  tablet,  marked  *  *  591 ANNISTOX  " .      591 .  554 
McGhee's  bridge,  0.8  miles  north  of;  top  of  hill  on  west  side  of  road;  nail 

m  root  of  black  oak,  marked  "764" 763.91 

McGhee's  bridge,  2.3  miles  north  of;  in  fork  of  Houston  and  Antioch 

roads;  nail  in  root  of  post  oak,  marked  "  685  " 685.  (>5 

Antioch,  1}  miles  south  of;  at  forks  of  roads;  nail  in  root  of  persimmon, 

marked  "756" 756.38 

Antioch,  in  southeast  of   angle  of  crossroads;  iron  post,  marked  "744 

ANNISTON" 744.584 
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Feet 
Lagrange,  4  miles  west  of,  at  crossroads;  nail  in  root  of  post  oak,  marked 

**761" 746.25 

Lagrange;  in  north  face  of  Troup  County  court-house,  at  northeast  cor- 
ner; aluminum  tablet,  marked  "  786  ANNISTON  " 785.  761 

LAGRANGE  TO   FRANKLIN. 

Lagrange,  2  miles  north  of,  at  junction  with  road  from;  nail  in  root  of 

post  oak,  marked  "660" 669.94 

Lagrange,  6.4  miles  north  of;  Wears  Crossroads,  in  northwest  angle  of; 

iron  post,  marked  "751  ANNISTON" 751.482 

Lagrange,  9  miles  north  of,  at  junction  with  road  from;  nail  in  root  of 

postoak,  marked  "745" 745.07 

Aflbury  (locally  known  as  Harrisonville),  crossroads  in  northwest  angle; 

nail  in  root  of  post  oak,  marked  "691 " 690. 90 

Asbur>%  1  mile  north  of 681. 316 

Asbur>%  1.2  miles  north  of;  50  feet  northeast  of  east  end  of  bridge  over  New 

River;  iron  post,  marked  "625  ANNISTON" 625.657 

Franklin,  4  miles  south  of,  at  forks  of  river  and  bridge  roads;  nail  in  root 

of  black  gum,  marked  "724" 724.50 

Franklin,  1}  miles  southeast  of,  in  fork  of  roads;  nail  in  root  of  white  oak, 

marked  "796" 796.68 

Franklin,  in  east  face  of  northeast  comer  of  Heard  County  court-house; 

alummum  tablet,  marked  "695  ANNISTON" 695.*616 

FRANKLIN  TO   ROOPVILLE  AND   STTAR  POINT. 

Franklin,  3.2  miles  southwest  of,  at  Hillabyhatchie  Creek,  2  feet  west  of 

south  end  of  bridge;  iron  post,  marked  "637  ANNISTON" 637.  726 

Franklin,  1  mile  north  of,  at  crossroads,  in  northeast  angle;  nail  in  root  of 

mulberry,  marked  "771" 771.60 

Franklin,  3  miles  north  of,  at  Humphrey's  mill,  2  feet  east  of  north  end  of 

bridge  over  Centralhatchie  Creek;  iron  post,  marked  '  *  648  ANNISTON '  *      648. 388 
Centralhatchie,  2  miles  southeast  of,  at  junction  of  road  from  Centralhatchie 

with  Five  Notch  road;  iron  post,  marked  "672  ANNISTON" 672.008 

Centralhatchie,  in  forks  of  road  opposite  cotton  gin;  iron  post,  marked 

"848  ANNISTON" 848.815 

Roopville,  on  east  side  of  street  200  feet  south  of  road  leading  west;  iron 

post,  marked  "  1253  ANNISTON  " 1,253.545 

Star  Point  schoolhouse,  300  feet  south  of;  in  angle  formed  by  crossroads; 

iron  po8t,marked  "  1074  ANNISTON " 1,074.148 

ROOPVILLE    TO    GRAHAM. 

Tyus, }  mile  west  of;  on  south  side  of  road,  opposite  church;  nail  in  root  of 

'red oak, marked  "1171"....-. 1,172.43 

Tyus,  1.7  miles  west  of;  at  Zion  Church,  in  southwest  angle  of  crossroads, 

150  feet  east  of  church;  nail  in  root  of  black  oak 1, 064. 29 

Graham,  4.1  miles  east  of;  branch  flowing  northwest,  20  feet  east  of;  nail 

in  root  of  hackberry 1,026.84 

Graham,  2J  miles  east  of;  at  junction  of  Mcintosh  with  Bowden  and  We- 

dowee  road,-  iron  post,  marked  "961  ANNISTON" 961. 508 
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CENTRAIi  SECTION  OF  TOPOGRAPHY. 

In  this  section,  under  the  direction  of  Mr.  John  H.  Renshawe,  geogra- 
pher in  charge,  spirit  leveling  was  continued  for  the  control  of  the 
regular  topographic  work  executed  during  the  year  in  the  various 
localities  listed  below. 

OHIO^MICHIGAN. 

MONROE  COUNTY,  MICHIGAN,  LUCAS,  WOOD,  AND  OTTAWA  COUNTIES,  OHIO. 

Toledo,  Maumee  Bay,  and  Oak  Harbor  Quadrangles. 

The  elevations  in  the  following  list  are  dependent  on  a  bench  mark 
established  by  the  United  States  Coast  and  Geodetic  Survey  in  1899 
at  Toledo,  Ohio,  from  a  line  starting  at  Gibraltar,  Michigan,  and  run- 
ning south  to  Cincinnati,  Ohio.  The  bench  niark  is  a  copper  bolt 
placed  in  the  southwest  side  of  the  Government  building  at  Toledo, 
Ohio,  and  lettered  U.S.C.  &  G.S.,  the  elevation  of  which  is  603.083 
feet  above  mean  sea  level. 

The  leveling  was  done  by  Mr.  Dean  Halford,  levelman,  under  the 
direction  of  Mr.  Charles  E.  Cooke,  topographer. 

MICHIGAN. 

Feet. 
Trilby,  1  mile  northeast  of;  in  comer  of  sees.  4,  5,  32,  and  33,  on  line  between 

Ts.  8  and  10  S.,  R.  7  E.,  on  the  Jackman  road  and  i  mile  east  of  I.  J. 
Jackman's  house,  in  top  tier  of  the  south  abutment  of  bridge  over  Half- 
way Creek;  copper  plate,  marked  ''TOLEDO  607  " 606. 944 

Sees.  1,  2,  35,  and  36,  on  line  between  Ts.  8  and  9  S.,  R.  7  E.,  corner  of, 
at  northeast  corner  of  crossroads,  J  mile  west  of  Ann  Arbor  Railroad; 
-!-  cut  in  stone 596.  79 

OHIO. 

Toledo,  3 J  miles  west  of;  on  south  side  of  east  abutment  of  bridge  over 

Tenmile  Creek,  on  Monroe  street 519. 34 

Sees.  24  and  25,  T.  9  S.,  R.  6  E.,  between,  on  southwest  comer  of  west 

abutment  of  bridge  over  Tenmile  Creek  where  it  crosses  Central  avenue.      604. 43 
Sylvania,  J  mile  east  of,  on  Monroe  street,  on  east  center  of  top  tier  of  north 

abutment  of  culvert  over  north  fork  of  Tenmile  Creek;  copper  plate, 

marked  "TOLED0639" 639.211 

Sec.  1,  T.  9  S.,  R.  7  E.,  5  miles  north  of  Toledo,  1,200  feet  north  of  Drouil- 

lard^s  Hotel,  in  face  of  culvert  on  west  side  of  Toledo  and  Detroit  pike; 

copperplate,  marked  "TOLEDO  586" 585.787 

Sec.  6,  T.  9  S.,  R.  8  K,  southwest  quarter  of,  300  feet  east  of  brick  house 

on  south  side  of  road;  crosscut  on  north  comer  of  the  northeast  pier  at 

east  end  of  bridge 582.66 

Sec.  7,  T.  9  S.,  R.  8  E.,  NE.  J  of,  about  600  feet  west  of  Mr.  Hartop's  house; 

crosscut  on  south  comer  of  south  pier  at  east  end  of  bridge 582. 66 

Sec.  8,  T.  9  S.,  R.  8  E. ;  crosscut  in  upper  tier  of  the  south w^est  pier  at  east 

end  of  bridge  over  Tenmile  Creek 578. 86 

Toledo;  at  southeast  corner  of  New  York  avenue  and  Erie  street;  top  of 

fire  plug 595. 33 
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Feet. 
Sees.  2,  22,  27,  and  28,  T.  9  S.,  R.  6  E.,  J  mile  west  of  corner  of;  400  feet 

east  of  small  house  on  south  side  of  road;  crosscut  on  northeast  corner 

of  culvert  on  north  side  of  road 652. 79 

Holland;  crosscut  in  north  side  of  brick  foundation  of  annex  to  post-ofl&ce.      636. 50 

Sec.  8,  T.  3,  of  the  Twelvemile  Reservation,  in  southwest  t  of ;  2  miles  west 
of  Air  Line  Junction,  on  stone  pike  between  Toledo  and  Holland,  in  top 
tier  of  center  slot  of  culvert  at  south  side  of  road;  copper  plate,  marked 
"TOLEDO  624" 624.^59 

Sec.  9,  T.  3,  of,  Twelvemile  Reservation,  southeast  J  of;  crosscut  on  top 
tier  of  northwest  pier  head  of  bridge  over  Swan  Creek 590. 63 

Maumee;  about  2  feet  southeast  of  Wayne  street,  at  comer  of  Conant; 
crosscut  on  west  face  of  Eckers'  drug  store 634. 11 

Waterville;  crosscut  on  guard  rail  2  feet  west  of  first  pier  on  north  side  of 
bridge  over  Maumee  River 620.  72 

Sec.  17,  T.  1,  of  Twelvemile  Reservation,  center  of;  on  road  leading  north 
from  Waterville  to  Monclova  and  }  mile  south  of  the  Wabash  Railroad, 
on  top  pier  at  west  end  of  north  abutment  of  bridge  over  branch;  copper 
plate,marked  "TOLEDO  639'' 639.399 

Monclova,  600  feet  west  of;  crosscut  on  northeast  comer  at  the  north  end 
of  the  middle  pier  of  bridge  over  Swan  Creek 628. 33 

Holland,  J  mile  south  of,  on  road  to  Monclova;  on  top  tier  at  west  end  of 
north  pier  abutment  of  bridge  over  Wolf  Creek;  copper  plate,  marked 
"TOLEDO  617" 616.757 

Sec.  27,  T.  3,  of  Ti^'elvemile  Reservation,  in  center  of;  300  feet  east  of  cross- 
roads, crosscut  on  top  tier  at  north  end  of  west  pier  he^  of  bridge  over 
Grassy  Creek 608 

Lime  City;  opposite  schoolhouse,  in  northwest  comer  of  foundation  of 
church;  copper  plate,  marked  "TOLEDO  647" 647.239 

Perrysburg,  1  mile  south  of;  in  top  tier  at  east  end  of  south  pier  abutment 
of  bridge  over  Grassy  Creek;  copper  plate,  marked  "TOLEDO  636" .. .      635. 815 

Hobart  station;  crosscut  on  top  of  south  end  of  iron  culvert  running  under 
Toledo  and  Ohio  Central  Railway 619 

Walbridge,  1  mile  west  of ;  in  north  end  of  west  pier  abutment  of  bridge 
over  Cedar  Creek;  copper  plate,  marked  "TOLEDO  619" 618.691 

Walbridge,  }  mile  north  of ;  in  face  of  north  pier  abutment  of  bridge  over 
Cedar  Creek;  copper  plate,  marked  "TOLEDO  614" 614. 353 

Sec.  26,  T.  9  S.,  R.  8  E.,  in  center  of;  2i  miles  east  of  Ironville;  copper 
plate,marked  "TOLEDO  587" 586.907 

Sees.  28  and  29,  T.  9  S.,  R.  9  E.,  on  line  between;  }  mile  south  of  Jamestown, 
at  crossroads;  cross  cut  on  top  tier  at  north  end  of  east  pier  head  of 
bridge  over  ditch 579. 44 

Curtice;  at  corner  of  sees.  28, 29, 32,  and  33,  T.  8  N.,  R.  13  E. ;  cross  cut  on 
top  tier  at  middle  slot  of  culvert  at  southwest  corner  of  crossroads 596. 32 

Curtice,  1  mile  south  of;  in  w-est  end  of  south  pier  of  abutment  of  bridge 
over  Crane  Creek ;  copper  plate,  marked  • '  TOLEDO  596  " 596. 216 

Sees.  20  and  21,  T.  7  N.,  R.  13  E.,  on  line  between;  f  mile  south  of  Lake 
Shore  and  Michigan  Southern  Railway;  crosscut  on  top  tier  at  west  end 
of  north  abutment  of  bridge 608. 63 

Sees.  4, 5, 32,  and  33,  on  line  between  Ts.  6  and  7  N.,  R.  13  E.,  J  mile  north 
of  corner  of;  crosscut  on  top  tier  at  east  end  of  north  abutment  of  bridge 
over  Packer  Creek 625.52 

Genoa,  1  mile  west  of;  at  northwest  comer  of  crossroads,  on  stone  road,  at 
northeast  comer  of  culvert;  copper  plate,  marked  "TOLEDO  626" 625. 752 
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Feet. 

Grenoa,  5|  miles  west  of;  on  stone  pike  in  south  foundation  of  D.  F.  Mann^'H 
residence;  copj^r  plate,  markeii  * '  TOLEDO  634  " 63,-5. 523 

Walbridge,  2  miles  south  of;  on  west  side  of  road  at  crossroads;  cross  cut 
on  south  end  of  culvert 624. 16 

Sees.  1, 6,  7,  and  12,  T.  7  X.,  online  l)etween  Rs.  13  and  14  E.,  at  corner  of;  at 
northwest  corner  of  crossroads  and  300  feet  east  of  crossing  of  Wheelmg 
and  J^ke  Erie  Railroad;  cross  cut  on  top  tier  at  middle  slot  of  culvert. .       589. 58 

Graytown,  3  miles  north  of  and  J  mile  south  of  corner  of  sees.  4, 5, 8,  and 
9,  T.  7  N.,  R.  14  E. ;  in  the  east  end  of  south  pier  abutment  of  bridge  over 
Turtle  Creek ;  copi)er  plate,  marked  '  *  TOLED( )  582 ' ' 582. 404 

Graytown,  J  mile  north  of;  cross  cut  on  ea4*t  en<l  of  north  pier  abutment. .       589. 19 

Graytown,  1  mile  south  of;  tx)mer  of  sees.  28,  29,  32,  and  3;^,  T.  7  N.,  R. 
14  E.,  at  northeast  corner  of  crossroads;  cross  cut  on  top  tier  of  culvert. .       603.  (J9 

Genoa,  3  miles  east  of;  in  west  end  of  north  ])ier  abutment  of  bridge  over 
Toussaint  Creek ;  copi)er  plate,  markeil  '  *  TOLEDO  599 '  * 59^J.  292 

Genoa;  at  comer  of  sees.  3,  4,  XJ,  and  34,  on  line  l)etwet»n  Ts.  6  and  7  X,, 

R.  1 3  E. ;  crossi'ut  on  top  of  large  rock  at  crossroads 630. 13 

Sees,  3,  4,  9,  and  10,  T.  7  X.,  R.  14  E. ;  comer  of;  J  mile  south  of  cross- 
roads; cross  cut  on  sei-ond  tier  at  south  end  of  north  abutment  of  bridge. .       579.  2^) 

Sees.  1,  2,  11,  and  12,  T.  7  X.,  R.  14  E.,  }  mile  south  of  comer  of;  cross 
cut  on  top  tier  at  west  end  of  south  pier  abutment  of  bridge  over  Pat»ker 
Creek 579.34 

Sec.  13,  T.  7  X.,  R.  14  E.,  in  middle  southern  part  of;  cross  cut  on  top 
tier  at  west  end  of  south  pier  abutment  over  TouLssaint  Crt^ek 580. 18 

Se<^.  13  and  18,  T.  7  X.,  on  line  l)etween  Rs.  14  and  15  E.,  on  line 
between;  600  feet  south  of  creek  road  and  J  mile  eajst  of  Daniel  Muggy 's 
house,  in  west  end  of  north  pier  abutment  of  bridge  over  Toussaint 
Creek;  copper  plate,  marked  "T0LP:D0578" 578.320 

Oak  Harbor,  3  miles  north  of,  on  line  l)etween  sees.  20  and  21,  T.  7  X., 
R.  15  ¥j.y  at  southwest  comer  of  crossroads;  crosscut  on  south  end  of  the 
east  culvert  abutment 578. 50 

Oak  Harbor,  2  miles  north  and  3  miles»  eaat  of,  on  line  between  sees.  25 
and  26,  T.  7  X.,  R.  15  E.,  at  northwest  corner  of  crossroads;  nail  in  root 
of  tree 582.89 

Sees.  31  and  36,  T.  7  X.,  on  line  l)etween  K*».  15  and  16  E. ;  J  mile  north  of 
Lake  Shore  and  Michigan  Southern  Railway  crossing;  cross  cut  on  east 
end  of  north  pier  abutment  of  bridge  over  Lacarpe  Creek  ^ 578. 99 

Lacarne,  IJ  miles  west  of;  at  comer  of  sees.  1,6, 31,  and  36,  at  comer  of ^ 
Ts.  6  and  7  X.,  and  Rs.  15  and  16  E.,  on  south  side  of  road  to  Oak 
Harbor,  in  top  tier  of  culvert;  copi)er  plate,  marked  "  TOLEDO  579" .       579. 405 

Oak  Harbor,  1  mile  east  of,  on  line  lietween  sees.  3  and  4,  T.  6  X.,  R.  15  E. ; 

crosscut  on  top  tier  of  culvert  on  south  side  of  road 578. 98 

Oak  Harbor;  on  east  end  of  second  tier  of  set'ond  abutment  from  north 
end  of  bridge  over  Portage  River;  ooi)i3er  plate,  marke<^l  '*  TOLEDO 
58r* 581.139 

Rocky  Ridge,  }  mile  south  and  }  mile  east  of,  on  line  between  sei*s.  35 
and  36,  T.  7.  X.,  R.  14  E. ;  J  mile  north  of  road  between  Genoa  and  Oak 
Harbor;  in  west  end  of  south  pier  abutment  of  bridge  over  branch; 
copperplate,  marked  "TOLEDO  596" 595.902 

Sees.  2, 3, 34,  and  35,  between  Ts.  6  and  7  X^.,  R.  14  E.,  at  corner  of;  4  miles 
west  of  Oak  Harbor,  at  southwest  corner  of  crossroads;  cross  cut  on  top 
tier  of  culvert 600.22 
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WISCONSIN. 

SAUK,    JUNEAU,    ADAMS,    AND   COLUMBIA   COUNTIES. 

The  Dell8  Quadraxgle. 

The  elevations  in  the  following  list  are  based  upon  a  bronze  tablet 
set  in  the  northea.st  corner  of  the  court-house  at  Baral)oo,  marked  '*B 
890,''  the  elevation  of  which  is  889.681  feet.  The  elevation  of  this 
bench  mark  was  determined  from  the  top  of  rail  in  front  of  the  passenger  i 

station  of  the  Chicago  and  Northwestern  Railway  in  Bamboo,  which 
was  given  as  860.5  feet  above  mean  sea  level. 

The  leveling  was  done  by  Mr.  D.  C.  Wray,  levelman,  under  the 
direction  of  Mr.  W.  H.  GriflSn,  topographer. 

Feet.  i 

ReedHburg,  2  miles  east  of;  also  sec.  12,  T.  12  N.,  R.  4  E.,  northeast  comer  ! 

of  NW.  J,  Houthwest  of  roa^l  crossing;  iron  post,  marked  " B  938'* 937. 599 

Sec.  23,  T.  13  X.,  R.  4  E.,  in  NE.  }  of  NW.  J  of,  west  side  of  road  and  150 
feet  north  of  east  and  west  road  opposite  Winfield  Creamery,  400  feet 
east  of  Ed  Kelley's  house;  iron  post,  marked  "B948" 947.809 

Sec.  23,  T.  14  X.,  R.  4  E.,  in  E.  J  of  NE.  J  of,  in  northeast  comer  of  school- 
house  yard;  iron  post,  marked  "B  1039" 1,038.887 

Sec.  34,  T.  15  X.,  R.  4  E.,  i^  mile  north  of  center  of,  in  southeast  comer  of 
schoolhouse  yard;  iron  post,  marked  *  *  B  897  " 896.  701 

Sec.  36,  T.  15  X.,  R.  5  E.,  in  southwest  corner  of,  in  northwest  comer  of 
schoolhouse  yard;  iron  post,  marked  " B  857" 857. 183 

Sees.  34  and  35,  T.  14  X.,  R.  6  E.,  \  corner  between,  400  feet  southeast  of 
church  and  600  feet  northwest  of  red  tavern ;  iron  post,  marked  '  *  B  943 ' ' .      942. 686 

Sec.  27,  T.  13  X.,  R.  5  E.,  660  feet  west  of  center  of,  in  southwest  comer 
of  schoolhouse  yard  and  in  southwest  corner  of  cemetery';  iron  post, 
marked  "B887" '. 887.200 

Sec.  10,  T.  12  X.,  R.  5  E.,  J  mile  west  of  center  of,  northeast  of  crossroads; 

iron  post,  marked  **B946" 946.371 

Kilbourn  City,  in  west  side  of  northwest  corner  of  schoolhouse  founda- 
tion; iron  post,  marked  "B903" 902.745 

Sec.  28,  T.  14  X.,  R.  6  E.,  in  SE.  J  of;  in  northeast  corner  of  schoolhouse 
yard  and  west  side  of  river  road;  iron  post,  marked  **  B  924  *' 923. 807 

Sec.  32,  T.  15  X.,  R.  6  E.,  northwest  comer  of,  in  northwest  corner  of 
schoolhouse  yard;  iron  post,  marked  "  B  904  " 904. 385 

>IARATHON   COUNTY. 
Wal'sau  Special  Quadrangle. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  set 
in  meridian  mark  post  in  court-house  park,  near  corner  Third  and 
Scott  streets,  Wausau,  marked  "U.  S.  GEOLOGICAL  SURVEY 
MERIDIAN  MARK."  The  initial  height  on  which  the  leveling  in 
this  locality  rests  is  the  elevation  of  the  top  of  the  east  rail  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  at  Wausau  passenger 
station.  From  this  the  elevation  of  the  central  datum  as  accepted  for 
this  localitv  is  1,221.147  feet. 
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The  leveling  was  done  by  Mes-srs.  H.  L.  Muldrow  and  R.  Wipfler, 
levelmen,  under  the  general  direction  of  Mr.  Robert  Muldrow, 
topogmpher. 

Feet. 
Wausau,  near  comer  of  Thinl  and  Scott  streets,  in  top  of  cut  stone  post  in 

court-house  park;  bronze  tablet,  marked   "U.  S.  Geological  Survey 

Meridian  Mark  W.  1221" '.  1,221.147 

Esch wig's  tavern,  comer  of;  at  comer  sees.  12,  13,  7,  and  18,  T.  30  X., 

Rs.  6  and  7  E.;  50  feet  south  of  forks  of  road;  iron  jx^st,  marked  "W 

1460" 1,459.529 

Schofield,  at  foot  of  hill  on  east  side  of  Mosinee-Schofield  road;  iron  post, 

marked  "\V  1163" 1,163.213 

Kelly  post-office,  10  feet  west  of  fence  and  diagonally  opposite  depot;  iron 

post,  marked  "W  1220" 1,220.045 

Sec.  18,  lot  17,  T.  28  N.,  R  9  E.,  on  north  side  of  highway;  iron  post, 

markeil  "VV  1236" ' 1,236.266 

Mosinee  post-office,  1  foot  from  northeast  comer  of  Dessert  Public  Library; 

iron  post,  marked  "W  1159" 1,159.^366 

Sees.  18, 19, 13,  and  24,  T.  27  N.,  Rs.  7  and  8  E.,  corner  of;  iron  post,  marked 

"W1280" 1,279.994 

Sees.  33, 34, 3,  and  4,  Ts.  28  and  29  N.,  R.  9  E.,  corner  of;  iron  post,  marked 

"W1249" 1,248.921 

Sec.  31,  T.  29  N.,R.  10  E.,  south  wept  J  of;  20  feet  north  of  intersection  of 

public  roads;  iron  post,  marked  "  W  1451 " 1, 4ol.  268 

Xorrie  poet-office,  sees.  23  and  26,  T.  28  N.,  R.  10  E.,  near  J  comer  of;  iron 

post,  marked  '^W  1293" 1,293.122 

Ingersol,  sees.  2  and  3,  T.  27  N.,  R.  10  E.,  near  J  comer  of;  in  front  of 

schoolhouse;  iron  poet,  marked  *'AV  1252" 1,252.225 

Sec.  6,  lot  9,  T.  27  N.,  R.  9  E.,  near  J  comer  of;  on  eaat  side  of  highway;  iron 

post,  marked  "W  1301" ' 1,301.420 

Sunset  post-office;  northeast  comer  of;  in  sec.  24,  T.  29  N.,  R.  8  E.;  iron 

post,  marked  **W  1355" 1,354.732 

Tb.  29  and  30  N.,  Rs.  9  and  10  E.,  corner  of;  10  feet  north  of  highway;  iron 

post,  marked  "W1465" 1,465.018 

Sec.  4,  T.  30  N.,  R.  8  E.,  near  \  comer  sec.  36,  T.  31  N.,  R.  7  E.;  iron 

post,  marked  "W  1407" 1,407.179 

Sees.  15  and  22,  T.  31  N.,  R.  7  E.,  on  line  between;  at  intersection  of  pub- 
lic roads  at  schoolhouse;  iron  post,  marked  "  W  1305  " 1, 305. 487 

Sees.  1,  12,  6,  and  7,  T.  31  N.,  Rs.  7  and  8  E.,  comer  of;  iron  post,  marked 

"W  1307" 1,307.072 

Merrill,  at  southeast  comer  of  Center  and  First  streets;  iron  post,  marked 

**W  1267" 1.266.505 


COLUMBIA  AND   MARQUETTE   COUNTIES. 
Portage  and  Poynette  Quadrangles. 

The  elevations  in  the  following  list  are  based  upon  a  United  States 
Lake  Survey  bench  mark,  consisting  of  an  iron  post  4  feet  below  gi'ound 
and  25  feet  from  wall  of  lock  of  canal  connecting  Wisconsin  and  Fox 
rivers  at  Portage,  Wisconsin,  and  84.6  feet  above  recess  of  upper  gate 
of  new  lock,  the  elevation  of  which  was  accepted  as  791.243  feet  above 
mean  sea  level. 
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The  leveling  was  done  by  Mr.  L.  E.  Granke,  levelman,  under  the 
direction  of  Mr.  R.  C.  McKinney,  topographer. 

Feet. 
Baraboo,  at  northeast  corner  of  court-house;  iron  post,  marked  "  PRTG 

890'' 896.760 

Portage,  28J  feet  west  and  49i  feet  south  of  south  end  of  wagon  bridge 
over  AVisconsin  River,  2  feet  east  of  fence  on  west  side  of  road;  iron  post, 
marked* 'PRTG  803" 803.118 

Portage,  182  feet  south  and  8i  feet  west  of  southeast  corner  of  High  School 
building;  copper  bolt  in  U.  S.  G.  S.  meridian  stone,  marked  "PRTG 
804" 804.100 

Arlington,  1  mile  west  of;  sec.  15,  T.  10  N.,  R.  9  E.,  southeast  comer  of, 
about  2}  feet  south  and  5  feet  west  of  fence  comer;  iron  post,  marked 
"PRTG  1066  "..... 1,066.802 

Sec.  17,  T.  10  N.,  R.  10  E.,  J  mile  north  of  southeast  comer  of,  5  feet 
north  and  3  feet  west  of  northeast  comer  of  Leeds  schoolhouse,  Dis- 
trict No.  7;  iron  post,  marked  "PRTG  1092" 1,092.332 

Sec.  20,  T.  11  N.,  R.  10  E.,  i  mile  east  of  center  of,  2}  feet  west  and  10  feet 
north  of  fence  comer  at  northeast  comer  of  crossroads;  iron  post, 
marked  "PRTG  966" 966.212 

Portage,  25  feet  from  wall  of  lock  connecting  Wisconsin  and  Fox  rivers, 
and  84.6  feet  above  recess  of  upper  gate  of  new  lock;  copper  bolt, 
marked  "PRTG  791" 791.243 

Po>Tiette,  2J  feet  east  and  4J  feet  north  of  northwest  comer  of  Presbyte- 
rian church  at  comer  of  Main  and  Tomlinson  streets;  iron  post, 
marked  "PRTG  857" 857.031 

Sec.  21, T.  12N.,  R.  10  E.,  center  of;  9  feet  10  inches  north  and  2}  feet  west 
of  fence  comer,  the  most  northerly  of  the  two  formed  by  intersection  of 
roads;  iron  post,  marked  "PRTG  830" 830.246 

Sec.  21,  T.  13  N.,  R.  10  E.,  northeast  comer  of;  4  feet  east  and  1  foot  south 
of  fence  corner,  the  most  southerly  of  the  two  formed  by  intersection 
of  roads;  iron  post,  marked  "PRTG  889" 888.549 

Sec.  22,  T.  14  N.,  R.  10  E.,  i  mile  south  of  center  of;  11  feet  1  inch  west 
and  18  feet  4  inches  south  of  the  most  easterly  fence  comer  formed  by 
the  intersection  of  roads;  iron  post,  marked  "  PRTG  922  " 922.  276 

Sec.  14,  T.  14  N.,  R.  9  E.,  3  miles  west  and  ^  mile  south  of  northeast  cor- 
ner, 2  feet  west  of  fence  post  at  forks  of  roads  and  east  side  of  road;  iron 
post,  marked  "PRTG  804" 804.347 

Sec.  15,  T.  13  N.,  R.  9  E.,  J  mile  north  of  center  of;  15 J  feet  east  and  9} 
feet  north  of  southeast  fence  corner  at  crossroads;  iron  post,  marked 
"PRTG  837" 837.399 

Sec.  5,  T.  9  N.,  R.  10  E.,  at  southeast  comer  of;  4  feet  5  inches  east  and 
16  feet  north  of  northwest  fence  comer  at  crossroads;  iron  post,  marked 
"PRTG  961" 961.288 

Sec.  11,  T.  9  N.,  R.  9  E.,  }  mile  south  of  northwest  corner  of;  38  feet  east 
and  2  feet  south  of  most  easterly  fence  corner  at  intersection  of  roads; 
iron  post,  marked  "PRTG  984" 984.328 

Sec.  27,  T.  15  N.,  R.  9  E.,  J  mile  east  of  southwest  comer,  2J  feet  east  and 
2  feet  7  inches  north  of  southeast  corner  of  schoolhouse;  iron  post, 
marked  "PRTG  822" 822.074 

Sec.  33,  T.  15  N.,  R.  10  E.,  at  southeast  corner  of;  17  feet  10  inches  north 
and  2i  feet  east  of  intersection  of  fences  on  west  side  of  road;  iron  post, 
marked  "PRTG  798" 798.427 
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MINNESOTA. 

RAMSEY,  ANOKA,  AND  HENNEPIN   COUNTIES. 
White  Bear  and  Anoka  Quadrangles. 

The  elevations  in  the  following  list  are  dependent  on  the  United 
States  Mississippi  River  Commission  bench  mark  in  west  end  of  door- 
sill  at  south  entrance  to  basement  of  court-house  at  St.  Paul,  Min- 
nesota. The  bench  mark  is  a  copper  bolt,  marked  '^U.S.P.B.M.  72," 
the  elevation  of  which  is  778.946  feet  above  mean  sea  level. 

The  leveling  was  done  by  Mr.  D.  C.  Wray,  levelman,  under  the 
direction  of  Mr.  W.  H.  GriflSn,  topographer. 

Feet. 

Gervais  Lake,  in  pecs.  5  and  8,  T.  29  N. ,  R.  22  W. ,  water  level •    a58. 00 

Sec.  6,  T.  29  N.,  R.  22  W.,  northwest  c-orner  of;  iron  jK^st,  marked  '*Rt.P. 

924" 923.811 

Owawo  Lake,  in  8et\  .36,  T.  30  N.,  R.  23  W.,  water  level 886.00 

R<.  22  and  23  \V.,  T.  29  N.,  line  between;  crossing?  of  Minneapolis,  St.  Paul 

an<l  Sault  Ste.  Marie  Railway  over  St.  Paul  and  Duluth  Railroad;  height 

<.f  rail 925.21 

Lake  Vadnais,  in  sees.  30, 31,  and  32,  T.  30  N.,  R.  22  W.,  water  level 877. 00 

Rh.  22  and  23  W,,  T.  30  X.,  line  betwwn;  at  Minneapolis,  St.  Paul  and  Sault 

Ste.  Marie  Railway;  height  of  rail 899.8 

Sucker  Lake,  in  sec  19,  T.  30  N.,  R.  22  W.,  water  level 881.0 

Gilfillan  Lake,  in  sec.  17,  T.  30  N.,  R.  22  W.,  water  level 908.0 

Birch  Lake,  in  sec.  15,  T.  30  N.,  R.  22  W.,  water  level 918. 0 

* 

White  Bear,  in  northwest  comer  of  Catholic  chureh  yar^l;  iron  post, 

marke<l  '*StP.  932" ^ 932.495 

White  Bear  Lake;  water  level 923.00 

Goose  Lake,  in  sec,  23,  T.  30  N.,  R.  22  W\,  water  level 921,00 

Bald  Eagle  Lake;  water  level 910.00 

Long  Lake,  at  New  Brighton;  water  level 864. 00 

Center\-ille,  atsoutheast  corner ofwmetery;  iron  poet,  marked  "St. P.  909".  809. 035 

Centerville  Lake,  water  level 880. 00 

Peltier  Lake,  at  Centerville  village,  water  level 880. 00 

Sees.  28  and  33,  T.  32  N.,  R.  22  W.,  2,723  feet  northeast  of  line  Injtween,  at 

southwest  comer   of    schoolhouse  yard  (district  59),  east  side  of  road; 

iron  post,  marked  "St.P.  909" 908.931 

Marshan  Lake,  sec.  17,  T.  31  N.,  R.  22  W.,  water  level 880.00 

Rice  l^ke,  in  sees.  19,  20,  30,  and  29,  T.  31  N.,  R.  22  W.,  water  level 880. 59 

Sees.  25,  36,  26,  an<l  35,  T.  31  N.,  R.  23  W.,  crossroads  }  mile  north  of  comer 

of;  iron  jK>st, marked  "St.P.910" 910.130 

Gulden  Lake,  in  sec.  25,  T.  31  N.,  R.  23  W.,  water  level 889. 00 

Sec.  20,  T.  32  N.,  R.  23  W.,  center  of;  at  forks  of  Central  avenue  and 

Anoka  roads;  iron  post,  marked  "  St. P.  905  " 904.  71 

Sec.  14,  T.  30  N.,  R.  24  W.,  in  northeast  J  of  southwest  }  of;   northeast 

corner  of  schtKjlhouse  yani;  iron  post,  marked  "St. P.  858" 857.814 

T.  32  N.,  R.  24  W.,  northeast  J  of,  on  west  line  of  sch<x)lhou8e  yard,  50 

feet  north  of  east  and  west  road;  iron  post,  marked  "  St. P.  891 " 891. 006 

Crooked  Lake,  in  sec.  33,  T,  32  X.,  R.  24  W.,  water  level 861. 00 

Round  Lake,  in  sec.  29,  T.  32  N..  R.  24  W.,  water  level 868.00 
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Feet 
Sees.  9  and  16,  T.  31  N.,  R.  24  W.,  quarter  corner  of,  at  southwest  comer  of 

crossroads;  iron  post  marked  *' St.  P.  869" 869.20 

Sec.  26,  T.  32  N.,  R.  25  W.,  northwest  corner  of,  50  feet  east  of  cross- 
roads; iron  post,  marked  "St.  P.  892" 892.333 

Grass  Lake,  in  NW.  J  of  sec.  26,  T.  32  N.,  R.  25  W.,  water  level 859. 00 

Dayton  town  hall,  in  southwest  corner  of  yard  of;  sec.  17,  T.  120  N.,  R.  22 

W.,  southeast  t  of ;  iron  post,  marked  *'St.  P.  912" 912.094 

Diamond  Lake,  in  (sees.  17  and  18,  T.  120  N.,  R.  22  W.,  water  level 902.00 

French  Lake,  in  sees.  19  and  30,  T.  120  N.,  R.  22  W.,  water  level 902. 00 

Sec.  27,  T.  119  N.,  R.  22  W.,  near  center  of,  in  southeast  corner  of  school- 
house  yard,  northwest  of  crossroads;  iron  post,  marked  **St.  P.  942"  ..      942.561 

Bass  Lake,  in  sec.  2,  T.  118  N.,  R.  22  W.,  water  level 903.00 

Medicine  Lake,  in  sec.  18,  T.  118  N.,  R.  22  W.,  water  level 8S6.00 

Sec.  14,  T.  118  N.,  R.  22  W.,  on  north  and  south  J  line  of,  at  northeast 
corner  of  German  Lutheran  churchyard,  300  feet  north  of  Rockford 

road;  iron  post,  marked  '*St.  P.943" 943.084 

Robinsdale,  on  south  line  of  village  hall;  iron  post,  marked  *'St.  P.  879".      879. 316 

Twin  lakes,  water  level 852. 00 

Brooklyn  Town  Hall,  in  northwest  corner  of  yard  of;  in  sec.  21,  T.  119  N., 
R.  21  W.,  J  mile  east  of  southwest  comer  of;  iron  post,  marked  "  St. 

P.  879" 878.537 

Sec.  30,  T.  120  N.,  R.  21  W.,  J  comer  south  side  of;  in  northwest  comer 
of  schoolhouse  yard,  on  east  side  of  Champlain  and  Anoka  roads;  iron 

post,  marked  "St.P.883" 883.139 

Sec.  17,  T.  30  N.,  R.  23  W.,  in  southwest  J  of;  2  miles  north  of  New  Brigh- 
ton, at  jimction  of  road  to  east  wnth  north  and  south  road;  iron  post, 
marked  "StP.  913" 912.748 

IOWA. 

CLAYTON,    FAYETTE,    BUCHANAN,    AND   DELAWARE   COUNTIES. 

West  Union  Quadrangle. 

The  elevations  in  the  following  list  are  dependent  on  the  United 
States  Mississippi  River  Commission  bench  mark  in  the  northeast 
corner  of  the  custom-house  at  Dubuque,  Iowa.  This  is  a  copper  bolt 
marked  ''U.S.P.B.M."  (see  Appendix  to  Eighteenth  Annual  Report, 
page  326),  the  elevation  of  which  is  643.481  feet  above  mean  sea  level. 

The  leveling  was  done  by  Mr.  Tim  Burns,  levelman,  under  the  direc- 
tion of  Mr.  M.  Hackett,  topographer. 

Feet. 
Sec.  14,  T.  92  N.,  R.  6  W.,  near  quarter  corner  north  side  of,  bridge  over 

Hewitt  Creek;  cross  mark  on  rivet  at  northeast  corner  of 802. 00 

Volga,  in   southeast  corner  of    schoolhouse    yard;    iron  post,   marked 

**DBQ794" 793.869 

Sec.  28,  T.  92  N.,  R.  6  AV.,  northwest  quarter  of;  floor  of  bridge  over  Hewitt 
Creek 877.00 

Sec.  21,  T.  93  N.,  R.  6  W.,  northeast  quarter  of;  southeast  corner  of  school- 
house  yanl;  iron  post,  marked  "DBQ1147'* 1, 147.46 

Sec.  33,  T.  94  N,  R.  6  \V.,  northeast  quarter  of,  northeast  comer  of  school- 
house  yard;  iron  post,  marked  "DBQ876" 876.311 
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Fc?et. 

Sec.   21,   T.  91  N.,   R.  6  W.,  quarter  oomer  north  side  of;   iron  post, 

marked  "DBQ1221" 1,221.07 

Sec.  27,  T.  94  X.,  R.  6  W.,  tat»k   in  floor  of  rteel  bridge  near  Christian 

Meyer's  house 784. 00 

Sec.  19,  T.  94  N.,  R,  6  "W.,  near  quarter  comer  west  side  of;  floor  of  ))ridge.       799. 00 

Strawberry  Point,  top  of  rail  in  front  of  railroad  station 1, 216. 00 

Elgin,  floor  of  steel  bridge  over  Turkey  River,  just  east  of  mill 807. 00 

Elgin,  top  of  rail  in  front  of  railroad  station 834. 00 

Sec.  16,  T.  94  N,  R.  7  W.,  southeast  J  of,  in  schoolhouse  yard;  iron  post, 

marked  "DBQ989" '. 988.662 

West  Union,  public-school  building,  comer  Main  and  Walnut  streets, 

coping  stone  south  wall  of  building;  aluminum  tablet,  marked  **DBQ 

1186" 1,186.296 

West  Union,  south  meridian  stone  in  county  fair  grounds;   aluminum 

tablet,  marked  "DBQ  1111" '. '. 1,110.889 

Sec.  16,  T.  94  N.,  R.  9  W.,  NE.  J  of,  at  road  crossing;  iron  jxwt,  marked 

**DBQ  1194" 1,194.168 

Sec.  36,  T.  93  N.,  R.  10  W.,  southwest  comer  of;  lai^ge  rock  at  northwest 

comer  of  road  crossing 1, 145. 00 

Westgate,  in  sec.  24,  T.  92  N.,  R.  10  W.,  J  mile  northeast  of;  gate,  doorsill 

of  schoolhouse 1,1 14. 00 

Maynard,  top  of  rail  at  road  crossing  south  of  railroad  depot 1, 101. 00 

Sec.  21,  T.  92  N.,  R.  9  W.,  northeast  comer  of;  iron  post,  marked  *'DBQ 

1164" 1,163.888 

Sec.  10,  T.  92  N.,  R.  9  W.,  southwest  comer  of;  large  rock  northeast  of 

road  crossing 1, 140. 00 

Sec.  16,  T.  93  N.,  R.  9  W.,  southeast  comer  of;  iron  post,  marked  "DBQ 

1128" 1,127.708 

Randalia,  top  of  rail  in  front  of  railroad  station 1, 103. 00 

Cooley  Creek,  Chicago,  Milwaukee  and  St.  Paul  Railway,  top  of  rail  on 

bridge  over;  at  milepost  132 1,089.00 

Albany,  in  sec.  14,  T.  93  N.,  R.  8  W.,  1,100  feet  north  of  school  building; 

iron  post,  marked  "  DBQ  930  " 930.463 

Wadena,  in  front  of  railroad  station;  iron  post,  marked  "  DBQ  873" 873. 201 

Sec.  21,  T.  92  N.,  R.  8  W.,  XE.  J  of,  northeast  comer  of;  schoolhouse  yard; 

iron  post,  marked  *'DBQ1168" 1,167.642 

Sec.  28,  T.  92  N.,R.  7  W.,  northeast  comer  of;  iron  post,  marked  "DBQ 

1080" 1,079.897 

Oelwein;  coping  stone  of  north  wall  of  post-office;    aluminum   tablet, 

marked  "DBQ1044" 1,044.073 

Sec.  21,  T.  91  N.,  R.  8  W.,  NE.  J  of;  at  cross  roads;  iron  post,  marked 

*'DBQ1143" 1,143.111 

Sec.  21,  T.  91  N.,  R.  7  W.,  NE.  J  of;  in  schoolhouse  yard;   iron  post, 

marked  "DBQ1114" 1,113.537 

Hazelton ;  at  railroad  station ;  iron  post,  marked  *  *  DBQ  995  " 995. 400 

Sec.  21,  T.  90  N.,  R.  8  W.,  XE.  J  of;  at  side  of  wagon  road;  iron  post, 

marked  "DBQ  1063" 1,062.695 

Sec,  13,  T.  90  X.,  R.  8  W.,  south  side  of  floor  of  steel  bridge  over  Buffalo 

Creek 1,074.00 

Sec.  21,  T.  90  X.,  R.  7  W.,  XE.  J  of;  at  road  crossing;  iron  post,  marked 

"DBQ  1081" 1,080.877 

Lamont;  top  of  rail  at  railroad  station 1, 044. 00 

Dundee;  milroad  station;  iron  post,  marked  "DBQ  997" 996.573 
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MISSOURI. 

FRANKLIN,  GASCONADE,  CRAWFORD,  AND   WASHINGTON  COUNTIES. 

LTXION    QUADRAXGLE. 

The  elevations  in  the  following  list  are  based  on  the  St.  Louis  city 
directrix,  the  elevation  of  which  is  accepted  as  412.731  feet  above  the 
mean  sea  level. 

The  leveling  was  done  by  Mr.  Jesse  L.  Holman  and  Mr.  H.  V. 
Rees,  levelmen,  under  the  direction  of  Mr.  Paul  Holman,  topographeY*. 

Feet. 

Union,  +  mark  on  northwest  corner  of  stone  steps  of  court-house 565. 48 

Krakow;  in  NE.  J  of  sec.  8,  T.  43  N.,  R.  1  W.,  100  feet  northwest  of  post- 
office;  copper  nail  in  root  of  oak  tree 762. 91 

Casco;  in  NE.  i  of  sec.  17,  T.  43  N.,  R.  2  W.,  in  northwest  corner  of 
foundation  of  post-office  building;  aluminum  tablet,  marke<l  '*St.  L. 
781" 781.144 

Jeffriesburg;  in  SE.  \  of  sec.  25,  T.  43  N.,  R.  2  W.,  100  feet  si^utheast  of 
post-office,  —  mark  on  large  rock 766. 15 

C^iar  Fork;  in  NE.  \  of  sec.  19,  T.  43  N.,  R.  3  W.,  300  feet  west  of  post- 
office;  nail  in  root  of  oak  tree 811. 00 

Port  Hudson;  in  SW.  i  of  sec.  22,  T.  43  N.,  R.  3  W.,  1  mile  south  of  post- 
office,  in  foundation  of  store  building  at  crossroads;  aluminum  tablet, 
marked  "St.L.867"  867.251 

Beemont;  in  NE.  J  of  sec.  23,  T.  43  N.,  R.  4  W.,  2 J  miles  southeast  of 
fMDst-office,  in  sandstone  ledge  on  State  road;  aluminum  tablet,  marked 
"St.  L.  795" 794.768 

Drake;  in  SE.  J  of  sec.  10,  T.  43  N.,  R.  5  W.,  in  foundation  of  post-office 
building;  aluminum  tablet,  marked  '*St.L.868" 868.025 

Neier;  in  NE.  J  of  sec.  14,  T.  42  N.,  R.  2  W.,  in  foundation  wall  of  post-office 
building;  aluminum  tablet,  marked  '  *  St.  L.  820  " 820. 313 

Luther;  in  NE.  i  of  sec.  7,  T.  42  N.,  R.  3  W.,  1,000  feet  northeast  of  post- 
office;  bolt  in  northea.st  comer  of  bridge  over  Bourbeuse  River 606. 92 

Shotwell;  near  center  of  sec.  7,  T.  42  N.,  R.  3  W.,  in  foundation  of  post- 
office  building;  aluminum  tablet,  marked  *  *  St.  L.  855  " 854. 621 

Bourbeuse;  in  NE.  \  of  sec.  17,  T.  42  N.,  R.  4  W.,  \  mile  west  of  post- 
office,  in  foundation  of  Wortmann's  stone  building  on  Springfield  roa<l; 
aluminum  tablet, marked  *'St.L.897" 896.610 

Sec.  23,  T.  42  N.,  R.  5  W.,  in  SE.  \  of;  in  foundation  of  frame  house  owned  by 
Mr.  Holt  on  the  Springfield  road;  aluminum  tablet,  marked  "St.L.921" .      920. 807 

Anaconda,  on  the  St.  Louis  and  San  Francisco  Railroad;  spike  in  north- 
west corner  of  station  platform 841. 39 

Stanton,  on  the  St.  Louis  and  San  Francisco  Railroad;  in  foundation  of 
hotel  building;  aluminum  tablet,  marked  "  St.  L.  872  " 871. 876 

Japan,  3  miles  north  of;  in  NE.  J  of  sec.  19,  T.  41  N.,  R.  3  W.,  at  northeast 
corner  of  junction  of  crossroads,  on  main  road  to  Champion  City;  iron 
post,  marked  '*St.L.778" 778.157 

Tea;  in  SW.  J  of  sec.  8,  T.  41  N.,  R.  4  W.,  in  foundation  of  T.  H.  Mathews' 
store  building;  aluminum  tablet,  marked  * '  St  L.  740  " 739. 866 

Boone;  near  center  of  sec.  23,  T.  41  N.,  R.  4  W.,  in  front  of  post-office;  cop- 
per nail  in  root  of  oak  tree 749. 01 

Bem,  near  center  of  sec.  27,  T.  41  N.,  R.  5  W.,  in  yard  of  post-office  building; 
iron  post,  marked  •*St.L.833" 832.978 
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Feet. 
Sullivan,  on  the  St.  Louis  and  San  Francisco  Railroad;  in  wall  of  Bennett 

building;  aluminum  tablet,  marked  "St.  L.  977" 976.610 

Elmont;  in  XE.  \  of  sec.  3,  T.  40  N.,  R.  3  W.,  50  feet  north  of  post-office; 
nail  in  root  of  oak  tree  at  junction  of  roads 972. 52 

Japan;  in  NW.  J  of  sec.  6,  T.  40  N.,  R.  3  W.  in  front  of  post-office;  copper 
nail  in  root  of  oak  tree 922. 34 

Bourbon,  on  the  St.  Louis  and  San  Francisco  Railroad;  in  foundation  of 

brick  hotel  building;  aluminum  tablet,  marked  "  St.  L.  954" 953. 827 

Oak  Hill;  in  NW.  \  of  sec.  18,  T.  40  N.,  R.  4  W.,  in  foundation  of  post- 
office  building,  aluminum  tablet,  marked  "  St.  L.  749  " 749. 332 

Oak  Hill,  Si  miles  southeast  of;  in  NW.  i  of  sec.  22,  T.  40  N.,  R.  5  W., 
at  crossroads  on  Oak  Hill  and  Jake  Prairie  road;  iron  post,  marked 
**St.  L.  964" 963.975 

Vilander;  in  NE.  i  of  sec.  15,  T.  39  N.,  R.  2  W.,  160  yards  east  of  post- 
office;  south  side  of  county  road;  iron  post,  marked  \'  St.  L.  638  " 937. 706 

Leesburg,  on  the  St.  Louis  and  San  Francisco  railroad;  in  foundation 
of  Exchange  Hotel  building;  aluminum  tablet,  marked  **  St.  L.  1023  " . .     1022.  739 

Delhi;  in  NE.  J  of  sec.  3,  T.  39  N.,  R.  4  W.,  in  front  of  post-office;  copper 
nail  in  root  of  oak  tree 929. 39 

Whitsell;  in  SW.  i  of  sec.  6,  T.  39  N.,  R.  4  W.,  in  front  of  post-office; 
copper  nail  in  root  of  oak  tree 964. 85 

Cuba,  on  the  St.  Louis  and  San  Francisco  railroad;  in  foundation  of  Grand 
Hotel  building;  aluminum  tablet,  marked  "St.L.  1033" 1,032.798 

Jacobston;  J  mile  west  of  post-office,  in  NW.  J  of  sec.  12,  T.  39  N.,  R.  5 
W.,  in  rock  bluff  30  feet  south  of  Cuba  and  Jake  Prairie  road;  alumi- 
num tablet,  marked  *'St.L.852" 851.766 

Sec.  5,  T.  38  N.,  R.  2  W.,  in  NW.  J  of,  at  north  edge  of  road,  50  yards  west 
of  old  foundation  of  Mudd's  store  building  on  road  from  Anthonies 
Mill  to  Scotia;  iron  post,  marked  '*St.L.868" 867.788 

Scotia;  i  mile  northeast  of  post-office,  in  NE.  J  of  sec.  11,  T.  38  N.,  R.  3  W., 
in  limestone  bluff  at  north  edge  of  road  to  Anthonies  Mill;  aluminum 
tablet,  marked  "St.L.644" 644.:i01 

Culm;  1}  miles  south  of,  in  SW.  \  of  sec.  5,  T.  38  N.,  R.  4  W.,  25  feet  east 
of  St.  Louis  and  San  Francisco  Railroad,  at  road  crossing;  iron  post, 
marked  "St.  L.  966" 966.345 

Fanning  station;  15  feet  west  of  platform  of,  in  SE.  \  of  sec.  4,  T.  38  N.,  R.  5 
AV.,  on  St.  Louis  and  San  Francisco  Railroad,  10  feet  south  of  track; 
iron  post,  marked  "St.L.1059" I,a58.563 

ARKANSAS. 

BENTON   AND  WASHINGTON  COUNTIES. 
Fayetteville  and  S1LOA.M  Springs  Quadrangles. 

The  elevations  in  the  following  list  are  based  on  the  United  States 
Coast  and  Geodetic  Survey  bench  mark  at  Favetteville,  Arkansas. 
The  bench  mark  is  a  +  mark  cut  on  the  wall  of  the  Arkansas  State 
University  building,  on  the  south  side  of  the  main  entrance,  about  2 
feet  above  the  ground,  the  elevation  of  which  is  1,452.49  feet  above 
mean  sea  level. 

The  leveling  was  done  by  Mr.  Clifford  Older,  under  the  direction  of 
Mr.  H.  B.  Blair,  topographer. 
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Sulphur  Springs,  sec.  23,  T.  21  N.,  R.  33  W. ;  Mr.  Joplin's  store,  in  east  wall 
of,  4  feet  above  ground;  aluminum  tablet,  marked  "  FTVL  929  " 928. 780 

Gordon  Hollow,  SE.  J  of  sec.  25,  T.  21  N.,R.32  W.,  at  cross  roads;  iron 
post, marked  "FTVL  1083'' 1,083.098 

Pinon  Hollow,  NE.  J  of  sec.  26,  T.  21  N.,  R.  31 W. ;  forks  of  road  near  mouth 
of;  iron  post,  marked  "FTV^L995" 995.419 

Sec.  26,  T.  21  N.,  R.  30  W.,  northwest  corner  of;  iron  post,  marked  "FTVL 

1315" 1,315.285 

Sec.  33,  T.  21  N.,  R.  29  W.,  northwest  comer  of;  iron  post,  marked  "  FTVL 

1348" 1,348.304 

Gravet,  sec.  12,  T.  20  N.,  R.  33  W.;  stone  building  east  of  station,  in  north- 
west corner  of;  aluminum  tablet,  marked  * '  FTVL  1226  " 1, 225. 925 

Sec.  2,  T.  20-N.,  R.  32  W.,  SW.  J  of.  Banks  schoolhouse;  iron  post,  marked 

"FTVL  1287" 1,286.430 

Seba,  J.  A.  Corley's  store,  in  front  of;  iron  post,  marked  "  FTVL  1320  " . .  1, 319. 579 

Benton ville,  new  office  building  of  court-house,  northeast  comer  of;  alumi- 
num tablet,  marked  "FTVL  1303" 1,303.246 

Decatur,  sec.  13,  T.  19  N.,  R.  33  W.,near  northwest  comer  of;  iron  post, 
marked  "FTVL1248" 1,247.827 

Sec.  26,  T.  19  N.,  R.  32  W.,  northwest  comer  of.  Eagle  Schoolhouse;  iron 
post,marked  "FTVL  1415" 1,414.901 

Osage  Mills,  sec.  34,  T.  19  N.,  R.  31  W.,  Mr.  Rous's  store,  southwest  cor- 
ner of ;  iron  post,  marked  "FTVL  1334" 1,334.293 

Sec.  22,  T.  19  N.,  R.  30  W.,  northwest  comer  of;  iron  post,  marked  "FTVL 
1301" 1,300.553 

Sec.  1,  T.  19  N.,  R.  29  W.,  east  side  of;  on  bank  of  White  River;  iron  post, 
marked  "FTVL  1064" 1,063.843 

Orchard;  near  center  of  sec.  3,  T.  18  N.,  R.  33  W.,  1  block  west  of  public 
well;  iron  post,  marked  "FTVL  1237" 1,237.030 

Springtown;  northwest  corner  of  sec.  8,  T.  18  N.,  R.  32  W.;  iron  post, 
marked  "FTVL  1259" 1,258.482 

Sec.  11,  T.  17  N.,  R.  32  AV.,  NE.  J  of;  Robinson  schoolhouse;  iron  post, 
marked  "FTVL  1082" 1,08L892 

Elm  Springs;  near  center  of,  sec.  25,  T.  18  N.,  R.  31  W.,  iron  post,  marked 

"FTVL  1167" 1,167.092 

Sec.  27,  T.  18  N.,  R.  29  W.,  northwest  corner  of;  250  feet  west  of  church; 
iron  post,  marked  "FTVL  1399" 1,399.116 

Wheeler;  near  northwest  comer  of  sec.  28,  T.  17  N.,  R.  31  W.,  iron  post, 
marked  "FTVL  1274" 1,273.852 

Sec.  35,  T.  17  N.,  R.  29  W.,  northwest  corner  of;  iron  post,  marked  "  FTVL 
1242" 1,242.313 

Wedington  Gap;  NE.  \  of  sec.  5,  T.  16  N.,  R.  32  W.;  iron  post,  marked 

"FTVL  1366" 1,366.207 

Farmington,  opposite  church;  sec.  26,  T.  16  N.,  R.  31  W'.,  iron  post, 
marked  "FTVL  1202" 1,201.710 

Fayetteville,  in  front  wall  of  bank,  northwest  corner  court-house  square; 
aluminum  tablet,  marked  "FTVL  1425" 1,425.038 

Baldwin,  sec.  20,  T.  16  N.,  R.  29  W.,  southwest  corner  of  section-house 
yard;  iron  post,  marked  "FTVL  1233" 1,233.288 

Siloam  Springs,  railroad  station,  southwest  comer  of  platform;  iron  post, 
marked  "FTVL  1148,6" 1,152.885 

Cincinnati,  sec.  29,  T.  16  N.,  R.  33  W.,  west  side  of  main  road,  north- 
west end  of  town;  iron  post,  marked  "FTVL  1039 " 1, 039. 208 
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PIKE,  NEVADA,  OUACHITA,  AND   CLARK   COL^NTIES. 

PrESCOTT    Ql'ADRAXGLE. 

The  elevations  in  the  following  list  depend  upon  the  bench  mark  estab- 
lished by  the  United  States  Geological  Survey  in  the  season  of  1896  at 
Hot  Springs  (see  page  337,  appendix  to  Eighteenth  Annual  Report). 
This  bench  mark  is  a  copper  plate  set  in  the  north  post  of  main  entrance 
to  Hot  Springs  Reservation  and  is  marked  '"H.S.  607,"  the  elevation 
of  which  was  accepted  as  607.422  feet  above  mean  sea  level. 

The  leveling  was  done  by  Messrs.  Robert  Coe  and  D.  C.  Wray, 
levelmen,  under  the  direction  of  Mr.  Duncan  Hannegan,  topographer. 

Feet. 
Hot  Springs,  on  north  j)08t  at  Central  avenue  entrance  to  Government 

reservation;  copper  plate,  marked  **  H.  S.  607  " 607. 422 

Malvern,  near  front  entrance  to  Hot  Spring  County  court-house;  iron  poet, 
marked  **H.  S.  310'' ' 310.345 

Malvern,  on  United  States  Geological  Survey;  standard  copper  tablets 
set  in  stone  monuments,  for  meridian  marks,  in  court-house  yard. 

North  monument 310.608 

South  monument 306. 373 

Arkadelphia,  at  northwest  comer  of  Clark  County  court-house,  under 
comer  stone,  in  north  face  of  second  stone  above  ground;  copper  plate, 
marked  **H.  S.  246" 246.199 

Gurdon,  on  the  northwest  comer  of  Main  and  West  Front  streets,  in  south 
face  near  southeast  comer  of  brick  building  owned  by  A.  W.  Newton 
and  used  as  a  general  store;  aluminum  tablet,  marked  "  H.  S.  209  " . . .      209. 525 

Curtis,  about  J  mile  south  of  station,  on  east  right-of-way  line  of  St,  Louis, 
Iron  Mountain  and  Southern  Railw^ay  and  on  line  between  sees.  1 
and  36,  three-fourths  mile  west  of  township  line;  iron  post,  marked 
'*H.  S.  170'' 170.510 

Bieme,  about  880  feet  northwest  of  railroad  crossing  north  of,  at  quarter 
comer  to  sees.  1  and  12,  on  Dr.  Kerston's  property,  and  250  feet  west  of 
Methodist  Church;  iron  post,  marked  **H.  S.  237" 237.855 

Boughton,  about  130  feet  north  of  railroad,  inside  fence  at  the  southwest 
comer  of  front  yard  of  E.  De  Laughter's  residence;  iron  post,  marked 
*'H.  S.  234"..' 234.044 

Prescott,  on  United  States  Geological  Survey  standard  copper  tablets  set 
in  stone  monuments  in  court-house  yard  as  meridian  marks. 

North  monument 318.687 

South  monument 316.098 

Emmet,  130  feet  west  of  center  of  station,  25  feet  north  of  main  line  of  St. 
Louis,  Iron  Mountain  and  Southern  Railway,  5  feet  west  of  milepost 
449,  260  feet  east  of  county  line  post  between  Nevada  and  Hempstead 
counties;  iron  post, marked  "H.S.293" 293.325 

Hope,  at  southwest  comer  of  Main  and  East  Second  streets,  in  north  face 
of  large  foundation  stone  at  northeast  comer  of  Hempstead  County  Bank; 
aluminum  tablet,  marked  **H.S.356" 356.440 

Whelen,  450  feet  west  of  station  and  30  feet  south  of  comer  to  sees.  26, 27, 
34,  and  35,  T.  10  S.,  R.  20  W. ;  iron  post,  marked  "  H.  S.  247 " 247. 005 

Chidester,  about  180  feet  northeast  of  station,  50  feet  east  of  track;  iron 
post,  marked  "H.S.230" 230.583 
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Feet. 
Camden,  Ouachita  County  court-house,  in  west  face  of  second  stone  above 

ground  and  from  northwest  comer;  iron  post,  marked  **  H.  S.  199  '* 199. 372 

Buena  Vista,  opposite  station,  about  75  feet  south  of  main  track  of  St.  Louis 
Southwestern  Railway,  in  front  of  residence  of  Mrs.  Martha  E.  Sifford; 
iron  post,  marked  ''H.S.287" 287.640 

Prescott,  in  meridian  stone  in  front  of  court-house,  in  court-house  yard; 
bronze  tablet,  marked  "H.  S,  318" 318.686 

Laneburg,  J  mile  north  of,  in  sec.  9,  T.  12  S.,  R.  22  W.,  southeast  corner 
of;  iron  post,  marked  "H.  S.  284" 284.054 

Bodcaw,  4.8  miles  southeast  of,  in  T.  14  S.,  R.  22  W.,  on  line  between 
sees.  15  and  16  and  600  feet  south  of  comer  to,  north  side  of  road;  iron 
post,  marked  '*H.  S.  371" 371.457 

AVillisville,  2  miles  east  of,  in  sec.  16,  T.  14  S.,  R.  21  W.,  southeast  corner 
of,  at  junction  of  Rosston  and  College  Hill  road  with  Camden  and  Tex- 
arkanaroad;  iron  post,  marked  ''H.  S.  361" 361.768 

Woodlawn,  1  mile  southwest  of,  in  T.  14  S.,  R.  20  W.,  on  line  between 
sees.  14  and  23  and  500  feet  west  of  corner  to,  north  side  of  road  and 
east  side  of  creek;  iron  post,  marked  '*  H.  S.  254" 254.893 

Woodlawn,  4  miles  east  of,  in  T.  14  S.,  R.  19  W.,  J  mile  north  of  line 
between  sees.  9  and  10,  on  property  of  H.  L.  Lusby,  30  feet  north  of 
Camden  and  Texarkana  road;  iron  post,  marked  "H.  S.  263" 263.296 

Sec.  9,  T.  11  S.,  R.  23  W.,  near  southeast  corner  of,  on  line  between  Nevada 
and  Hempstead  counties  and  50  feet  north  of  Washington  road;  iron 
post,  marked  *'H.  S.  327" 327.097 

Bennett's,  J  mile  west  of,  in  sec.  16,  T.  13  S.,  R.  22  W.,  in  southeast  cor- 
ner of,  350  feet  south  of  crossroads;  iron  post,  marked  "  H.  S.  372"-..      372. 359 

Clayton,  2i  miles  west  of,  in  sec.  4,  T.  13  S.,  R.  22  W.,  near  quarter  comer 
east  side  of,  on  line  between  Nevada  and  Hempstead  counties,  north 
side  of  Hope-Camden  road  and  300  feet  west  of  road  north  to  church; 
iron  post,  marked  "H.  S.  338" 338.229 

Sec.  33,  T.  14  S.,  R.  23  W.;  southeast  comer  of,  on  line  between  Nevada  and 
Hempstead  counties,  east  side  of  road  opposite  road  to  w*est,  5J  miles 
west  of  Bodcaw;  iron  post,  marked  **H.S.331" 331.831 

Rosston,  southwest  of  cross  roads  to,  in  sec.  21,  T.  13  S.,  R.  21 W.,  at  quarter 
corner  south  side  of;  iron  post,  marked  "  H.  S.  378 " 378. 307 

Caney  post-office,  4  mile  west  of,  in  sec.  21,  T.  13  S.,  R.  20  W.,  quarter 
comer  east  side  of,  80  feet  north  of  road;  iron  post,  marked  *'  H.  S.  324 "      324. 336 

Sec.  7,  T.  13  S.,  R.  19  W.,  5  miles  east  of  Caney,  on  north  side  of  Camden 
road  and  300  feet  east  of  White  Oak  Creek;  iron  post,  marked  **  H.  S. 
218" 218.192 

Morris,  i  mile  north  of,  in  sec.  26,  T.  12  S.,  R.  21  W.,  in  NW.  i  of,  at 
southwest  corner  of  cemetery  at  Caney  church  and  schoolhouse,  north- 
east of  cross  roads;  iron  post,  marked  "  H.  S.  264  " 264. 395 

Bluff  City,  If  miles  southwest  of,  in  sec.  10,  T.  12  S.,  R.  20  W.,  quarter 
corner  south  side  of,  75  feet  west  of  road  and  60  feet  north  of  Spring 
Branch;  iron  post,  marked  **H.S.283" 283.701 

Sees.  21  and  22,  T.  11  S.,  R.  20  W.,  on  line  between  and  J  mile  south  of 
comer  of,  north  side  of  Prescott  and  Bluff  City  road;  iron  post,  marked 
**H.S.173" 173.746 

Prescott,  6  miles  east  of,  sec.  8,  T.  11  S.,  R.  21  W.,  near  southeast  comer  of, 
on  south  side  of  road  and  on  west  side  of  road  to  south;  iron  post,  marked 
**H.S.333" -r 333.372 

Prescott,  4i  miles  north  of,  in  sec.  17,  T.  10  S.,  R.  22  W.,  southeast  comer 
of,  at  southwest  comer  of  cross  roads;  iron  post,  marked  "  H.  S.  376  " .  -      376. 399 
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Feet. 

Sees.  15  and  16,  T.  10  S.,  R.  23  W.,  on  line  l^etween,  and  on  line  between 
Nevada  and  Hempstead  counties,  south  side  of  Washington  road;  iron 
ix>st,  niarke<l  **H.S.346" 346.924 

Elkins  Foni  on  Little  Missouri  River,  1  mile  north  of,  in  sec.  21,  T.  9  S., 
R.  22  W.,  quarter  comer  east  side  of,  30  feet  west  of  road;  iron  post, 
marked  **H.  S.  216" 216.810 

Sec.  15,  T.  9  S.,  R.  21  W.,  southeast  comer  of,  100  feet  north  of  track  and 
30  feet  west  of  road;  iron  iK)st  marke<l  **H.S.  319" 318.939 

Okolona,  in  southwest  comer  of  high-school  yard;  in  sec.  34,  T.  8  S.,  R. 
22  W.;  iron  post,  marked  **H.  S.  423" 423.070 

Antoine,  3  miles  south  of,  in  sec.  3:^,  T.  8  S.,  R.  23  W.,  at  west  side  of 
military  road;  iron  ix)st,  marked  '*  II.  S.  324  " 324.610 

Smithton,  4  miles  east  of,  in  sec.  20,  T.  9  S.,  R.  19  \V.,  60  feet  south  of 
old  grade  at  log  road  and  60  feet  west  of  end  of  lane  to  south,  between 
two  buildings  on  proi)erty  of  W.  A.  Young;  iron  ix)st,  marked  '*IL  S. 
176" ". 176.576 

Barham  post-office,  1  mile  north  of,  in  sec.  26,  T.  11  S.,  R.  19  W.,  quarter 
corner  south  side  of,  150  feet  east  of  roa<l  and  300  feet  northeast  of  J.  B. 
Benton's  house;  iron  jwst,  marked  "11.8.267" 267.136 

Whelen  Springs,  3}  miles  northeast  of,  on  line  l^etween  sees.  19  and  20, 
T.  11  S.,  R.  19  W.,  on  north  side  of  (nirdon-Camden  road;  iron  i)ost, 
marked  **H.  S.  198" 198.706 

NEBRASKA. 

DAWSON,  M'rilERSON,  LOGAN,  LINCOLN,  AND   FRONTIER    COUNTIES. 
North  Platte  and  GoTHENBrRo  Quadrangles. 

The  elevations  in  the  following  list  depend  upon  the  bench  mark 
established  in  the  season  of  1896  at  Sidney,  consisting  of  a  copper  Ijolt 
set  in  the  astronomic  monument  in  the  parade  grounds  of  old  Fort 
Sidney,  marked  "U.S.G.S.  40S6  feet  B.M."  (See  Appendix  to 
Eighteenth  Annual  Report,  p.  338.) 

The  leveling  was  done  by  Mr.  E.  E.  Sands,  under  the  direction  of 
Mr.  C.  W.  Goodlove,  topographer. 

Feet. 

Ellis   schoolhouse,    sec.  19,  T.  15  N.,  R.   30   W.;    iron  post,    marked 

**SIDNEY2946" 2,945.822 

Sec.  16,  T.  15  N.,  R.  31  W.,  southwest  comer  of;  iron  post,  marked 

"SIDNEY  3075" 3,075.231 

Sec.  7,  T.  15  N.,  R.  31  W.,  NE.  J  of;  on  old  north  and  south  wagon  road; 

iron  post,  marked  "SIDNEY  3087" 3,086.543 

Sec.  31,  T.  16  N.,  R.  30  W.,  south  side  of;  on  road  north  from  Ellis  ranch; 

iron  post,  marked  "SIDNEY  3043" 3,043.281 

Sec.  21,  T.  16  N.,  R.  30  W.,  on  road  north  from  Ellis;  iron  post,  marked 

"SIDNEY  3077" 3,077.258 

Sec.  10,  T.  16  N.,  R.  30  W.,  SW.  }  of;  on  road  north  from  Ellis  ranch; 

iron  post,  marked  "SIDNEY  3105'; 3,104.870 

Sec.  8,  T.  16  N. ,  R.  28  W. ,  SE.  J  of ;  iron  post,  marked  * '  SIDNEY  3035  " . .  3, 035. 205 
Sec.  34,  T.  15  N.,  R.  30  W.,  southeast  comer  of;  iron  post,  marked 

"SIDNEY  2978" 2,978.133 
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Sec.  18,  T.  15  N.,  R.  29  W.,  NE.  }  of;  on  old  stage  road;  iron  post,  marked 

"SIDNEY  3053" 

Sec.  5,  T.  15  N.,  R.  29  W.,  SE.  i  of;  on  old  stage  road;  iron  post,  marked 

"SIDNEY  2999" 

Myrtle,  sec.  12,  T.  16  N.,  R.  29  W.;  iron  post,  marked  "SIDNEY  3049". 
Sec.  24,  T.  13  N.,  R.  31 W.,  on  road  running  west  from  Platte  River  bridge; 

iron  post,  marked  "SIDNEY  2833" 

Sec.  22,  T.    16  N.,  R.  28  W.,  near  quarter  corner  south  side;  iron  post, 

marked  "SIDNEY  3012" 

Sec.  13,  T.  12  N.,  R.  29  W.,  NE.  J  of;  in  Boxelder  Canyon;  iron  post, 

marked  "SIDNEY  2786" 

Sec.  33,  T.  16  N.,  R.  31  W.,  NE.  J  of;  iron  post,  marked  "SIDNEY  3139". 
Sec.9,T.  16N.,  R.  31  W.,  near  center  of;  iron  post,  marked  "SIDNEY 

3127" 

Sec.  22,  T.  16  N.,  R.  29  W.,  east  side  of,  near  red  schoolhouse;  iron  post, 

marked  "SIDNEY  3038" 

Sec.  22,  T.   15  N.,  R.  31  W.,  west  of   schoolhouse;   iron  post,  marked 

"SIDNEY  2930" 

Sec.  3,  T.  12  N.,  R.  31  W.,  NE.  i  of;  iron  post,  marked  "SIDNEY  3028". 
Sec.  21,  T.  13  N.,  R.  30  W.,  on  main  road  south  from  North  Platte;   iron 

post,  marked  "SIDNEY  2822 

Sec.  2,  T.  15  N.,  R.  28  W.,  NW.  J  of,  near  house;   iron  post,  marked 

"SIDNEY  3000" 

Sec.  23,  T.  15  N.,  R.  28  W.,  SW.  J  of;  iron  post,  marked  "SIDNEY  2954". 
Sec.  2,  T.  14  N.,  R.  28  W.,  SW.  J  of;  iron  post,  marked  "SIDNEY  2912". 
Sec.  27,  T.  14  N.,  R.  28  W.,  near  north  side  of;  iron  post,  marked  " SIDNEY 

2866" 

Sec.  3,  T.  13  N.,  R.  28  W.,  north  side  of;  on  Maxwell  wagon  road;  iron 

post,  marked  "SIDNEY  2888" 

Sec.  5,  T.  12  N.,  R.  28  W.,  south  end  of  Platte  River  bridge;  iron  post, 

marked  "SIDNEY  2714" 

Sec.  18,  T.  12  N.,R.  29  W.,  west  of  schoolhouse,  on  main  road  to  North 

Platte;  iron  post,  marked  "SIDNEY  3056" 

Sec.  5,  T.  12  N.,  R,  30  W.,  SE.  J  of;  on  main  road  south  from  North  Platte; 

iron  poet,  marked  "SIDNEY  3037" 

Sec.  30,  T.  14  N.,  R.  29  W.,  NE.  i  of;  in  valley  northwest  from  white 

schoolhouse;  iron  post,  marked  "SIDNEY  2822" 

Sec.  36,  T.   17  N.,  R.  30  W.,  northwest  corner  of;  iron   post,  marked 

"SIDNEY  3141" 

Sec.  1,  T.  17  N.,  R.  30  W.,  NE.  J  of;  i  mile  north  of  Clothier's  house; 

iron  post,  marked  "SIDNEY  3066" 

Sec.  34,  T.  17  N.,  R.  31  W.,  SW.  i  of;  near  top  of  high  hill  on  road  from 

Seely  post-office  to  Newberry's  ranch;  iron   post,  marked  "SIDNEY 

3183" 

Sec.  8,  T.  17  N.,R.  31  W^.,  at  crossroads  east  of  Newberry's  ranch;  iron 

post,  marked  "  SIDNEY  3200  " 

Sec.  33,  T.  18  N.,  R.  31  W.,  NW.  J  of;  on  road  north  from  Newberry's 

ranch;  iron  post,  marked  "SIDNEY  3232" 

Sec.  33,  T.  18  N.,  R.  30  W^. ;  iron  post,  marked  "  SIDNEY  3168  " 

Sec.  34,  T.  18  N.,  R.  29  W.,  near  southwest  comer  of;  iron  post,  marked 

"SIDNEY  3019" 

Sec.  10,  T.  17  N.,  R.  29  W.,  NE.  J  of;  near  Mr.  Chapin's  house;  iron  post, 

marked  "SIDNEY  2974" 


Feet. 
3,053,330 
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999,338 
049.452 

833.450 

Oil.  586 

785.601 
138.549 

127. 329 

037.880 

930.106 
028. 230 

822. 211 

999.632 
953. 659 
911, 744 

866.912 

883.475 

714. 485 

056.047 

036. 926 

821.  754 

141. 424 

066.100 

182. 615 

200. 253 

231.  849 
167. 599 

019. 280 

974.350 
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Feet. 
Sec.  1,  T.  17  N.,R.  29  W.,  quarter  corner  east  side  of;  iron  post,  marked 

"SIDNEY  2960" 2,960.470 

Sec.  32,  T.  18  N.,  R.  28  W.,  Boutheast  corner  of;  iron  post,  marked  ''SID- 
NEY 2947" 2,946.832 

Sec.  So,  T.  18  N.,  R.  28  W.,  SW.  k  <>f ;  iron  post,  marked  ''SIDNEY  2946  " .  2, 945.  770 
Sec.  35,  T.  17  N.,  R.  28  W.,  at  road  crossing  on  line  l>et\veen  Logan  and 

Lincoln  counties;  iron  post,  marked  '  *  SIDNEY  3002  " 3, 001. 950 

Sec.  34,  T.  12  N.,  R.  27  W.,  NW.  }  of;  i  mile  north  of  Ericson's  ranch;  iron 

post, marked  "SIDNEY  2665" 2,664.534 

Sec.  9,  T.  11  N.,  R.  27  W.,  NW.  J  of;  on  small  hill  east  side  of  road  up 

Conroy  Canyon;  iron  post,  marked  "  SIDNEY  2743  " 2,  742. 566 

Sec.  29,  T.  11  N.,R.  27  W.,  near  north  side  of;  near  Norlander's  ranch; 

iron  post,  marke<l  "SIDNEY  2802" 2,801.839 

Sec.  5,  T.  10  N.,  R.  27  W.,  NE.  J  of;  on  wagon  road  at  head  of  Conroy 

Canyon;  iron  post,  marked  " SIDNEY  2989" '.  2, 989. 333 

Sec.  20,  T.  10  N.,  R.  27  W.,  SE.  J  of;  near  Beerley's  house;  iron  post, 

marked  "SIDNEY  2850" .' 2,850.082 

Sec.  15,  T.  9  N.,  R.  27  W.,l  mile  northwest  of  HilPs  ranch;  iron  post, 

marked  "SIDNEY  2741" 2,740.581 

Sec.  34,  T.  9  ^.,  R.  27  W.,  on  wagon  road  from  Moorefield  to  HilFs  ranch, 

near  township  line;  iron  post,  marked  "  SIDNEY  2851 " 2, 850. 925 

Sec  1,  T.  11  N.,R.28  W.,  NE.  J  of;  iron  post,  marked  "SIDNEY  2769".  2,768.897 
Sec.  36,  T.  11  N.,  R.  28  W.,  NE.  J  of;  at  Abercrombie's  windmill;  iron  post, 

marked  "SIDNEY  2876" 2,876.072 

Sec.  12,  T.  10  N.,  R.  28  W.,  NE.  J  of;  at  head  of  Curtis  Canyon;  iron  post, 

marked  "SIDNEY 2934" 2,934.167 

Sec.  12,  T.  9  N.,  R.  28  W.,  north  side  of;  on  w^agon  road  down  Curtis  Can- 
yon; iron  post,  marked  "SIDNEY  2738" 2,738.086 

Sec.  25,  T.  9  N.,  R.  28  W.,  NE.  J  of;  in  Curtis  Canyon;  iron  post,  marked 

"SIDNEY  2678" 2,677.749 

Moorefield,  at  railroad  station;  iron  post,  marked  "SIDNEY  2826" 2,825.848 

Curtis,  at  railroad  station;  iron  post,  marked  "SIDNEY  2560" 2, 560. 071 

Sec.  2,  T.  8  N. ,  R.  28  W. ,  at  ranch  house  in  Curtis  Canyon ;  iron  post,  marked 

"SIDNEY  2625" 2,624.743 

Sec.  11,  T.  7  N.,  R.  28  W.,  SW.  i  of;  iron  post,  marked  "  SIDNEY  2733  " . .  2, 732. 561 
Sec.  30,  T.  7  N.,  R.  27  W.,  north  side  of;  iron  post,  marked  "SIDNEY 

2638" ^. 2,637.513 

Stockville  court-house;  iron  post,  marked  "  SIDNEY  2482  " 2, 482. 451 

Sec.  24,  T.  7  N.,  R.  27  W.,  on  wagon  road  at  divide  betw-een  Mitchell  and 

Medicine  creeks;  iron  post,  marked  "  SIDNEY  2677  " 2, 677. 083 

Sec.  1,  T.  6  N.,  R.  28  W.,  northeast  corner  of;  iron  post,  marked  "SIDNEY 

2672" 2,67L513 

Sec.  4,  T.  6  N.,  R.  27  W.,  NE.  }  of,  on  road  south  from  Stockville,  near 

township  line;  iron  post,  marked  "  SIDNEY  2482" 2, 482. 453 

Sec.  15,  T.  8  N.,  R.  27  W.,  southwest  comer  of;  iron  post,  marked  "  SID- 
NEY 2767" 2,767.453 

Sec.  4,  T.  7  N.,  R.  27  W.,  near  northeast  comer  of,  on  wagon  road  between 

Moorefield  and  Stockville;  iron  post,  marked  '*  SIDNEY  2671 " 2, 671. 369 

Sec.  11,  T.  7  N.,  R.  27  W.,  south  side  of,  on  wagon  road  at  divide  between 

Mitchell  and  Medicine  Creek  canyons;  iron  post,  marked  "SIDNEY 

2705" 2,704.661 

Ingham  railroad  station,  near  water  tank;  iron  post,  marked  "SIDNEY 

2679" 2,678.796 
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Feet. 
Sec.  3,  T.-8  X.,  R.  25  W.,  on  Burlington  and  Missouri  River  Railroad;  iron 

post,  marked  "SIDNEY  2691" 2,691.325 

Sec.  12,  T^ 8  N.,  R.  25  W.,  south  side  of,  on  Burlington  and  Missouri  River 

Railroad;  iron  post,  marked  "SIDNEY  2687" 2,687.468 

Eustis,  water  tank  at  railroad  station;  aluminum  tablet,  marked  "SIDNEY 

2624" 2,623.729 

Sec.  17,  T.  7  N. ,  R.  26  W. ,  southeast  comer  of;  iron  post,  marked  '  *  SIDNEY 

2650" 2,650.135 

Sec.  12,  T.  7  N.,  R.  26  W.,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

2674" 2,673.852 

Sec.  15,  T.  7  N.,  R.  25  W.,  southeast  corner  of;  iron  post,  marked  "SIDNEY 

2636" ^ 2,635.898 

Sec.  13,  T.  7  N.,  R.  25  W.,  southeast  comer  of;  iron  post,  marked  "SIDNEY 

2527" 2,526.900 

Sec.  6,  T.  7  N.,  R.  24  W.,  quarter  corner  north  side  of;  iron  post,  marked 

"SIDNEY  2668" 2,667.895 

Sec.  5,  T.  6  N.,  R.  26  W.,  northeast  comer  of;  iron  post,  marked  "  SIDNEY 

2551" 2,550.925 

Sec.  4,  T.  6  N.,  R.  25  W.,  northeast  corner  of;  iron  post,  marked  "SIDNEY 

2592" *..  2,591.955 

Sec.  6,  T.  6  N.,  R.  24  W.,  northwest  comer  of;  iron  post,  marked  "SIDNEY 

2563" 2,562.895 

Sec.  2,  T.  8  N.,  R.  24  W.,  near  northeast  corner  of;  on  line  between  Fron- 
tier and  Dawson  counties;  iron  post, marked  "SIDNEY  2743" 2,742.590 

Sec.  3,  T.  8  N.,  R.  26  W.,  in  NE.  J  of,  Curtis  ranch  house,  in  foundation  of; 

aluminum  tablet, marked  "SIDNEY 2770" 2,769.851 

Sec.  10,  T.  8  N.,  R.  26  W.,  quarter  corner  south  side  of;  iron  post,  marked 

"SIDNEY  2818" 2,817.937 

Farnam,  in  front  of  railroad  station;  iron  post,  marked  "SIDNEY  2729".  2,729.024 

OGALLALA   TO    KORTY   STATION,   THROUGH   NORTH    PLATTE,  VIA    UNION   PACIFIC 

RAILROAD. 

Roscoe;  large  stone  in  front  of  section  house;  aluminum  tablet,  marked 

"SIDNEY  3145" 3,144.678 

Paxton;  10  feet  east  of  water  tank;  iron  post,  marked  "SIDNEY  3060" . .  3, 059. 554 
Sutherland;  Iddings's  elevator,  northwest  corner  of;  iron  post,  marked 

"SIDNEY  2961" t 2,960.865 

Hershey;    southeast  corner  of  water  tank;    aluminum  tablet,   marked 

"SIDNEY  2906" 2,906.388 

Spuds;  stock  yards,  east  end  of ;  iron  post,  marked  "SIDNEY  2852" 2,852.446 

North  Platte;  First  National  Bank,  foundation  of  front  steps;  aluminum 

tablet, marked  "SIDNEY  2805" 2,805.049 

Milepost  287  miles  west  of  Omaha,  i  mile  west  of;  iron  post  marked 

"SIDNEY  2779" 2,779.500 

Gannett;  at  Union  Pacific  signpost;  iron  post,  marked  "SIDNEY  2769".  2, 769. 022 
Pawnee;  near  east  end  of  switch;  iron  post,  marked  "SIDNEY  2747"  ..  2,747.203 

Maxwell;  west  end  of  station;  iron  post,  marked  "SIDNEY  2714" 2,714.457 

Korty,  li  miles  east  of;  half-mile  post  326i  miles  west  of  Omaha;  iron 

po8t,marked  "SIDNEY  3099" 3,099.205 
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ROCKY  MOUNTAIN  SECTION  OF  TOPOGRAPHY. 

In  this  section,  under  the  direction  of  Mr.  E.  M.  Douglas,  geographer 
in  charge,  spirit  leveling  was  continued  for  the  control  of  the  regular 
topographic  work  executed  during  the  3'ear  in  the  various  localities  as 
listed  below.  In  addition  leveling  was  carried  on  in  the  following 
quadrangles  during  the  year  1899.  As  the  field  work  in  these  quad- 
rangles is  not  yet  completed  the  results  will  not  be  published  until  later. 

South  Dakota — Edgemont. 

Colorado — Greeley  and  Silverton. 

Arizona — Florence  and  Globe. 

Texas — Gainesville. 

Montana — Helena  and  Marysville. 

Utah— Coalville. 

TEXAS. 

MONTAGUE   AND   CX)OKE   COUNTIES. 
Montague  and  Gainesville  Quadrangles. 

Commencing  at  a  copper  bolt  marked  ''U.S.B.M."  set  by  the 
United  States  Coast  and  Geodetic  Survey  in  the  United  States  jail  at 
Fort  Smith,  Arkansas,  level  lines  were  run  in  various  parts  of  the 
Indian  Territory  and  Texas  in  1897-98,  in  connection  with  surveys 
under  the  direction  of  Mr.  C.  H.  Fitch,  topographer.  Two  bench 
marks  were  established  in  Gainesville,  the  one  being  '^a  bronze  tablet 
set  in  center  of  north  face  of  top  foundation  stone  at  northeast  corner 
of  brick  building  on  California  street,  near  station  building,  and  used 
by  Tyler  &  Simpson  as  a  grocery  store,  marked  '733,'  elevation 
733.159."  The  other  is  ''an  iron  post,  2  inches  out  of  ground,  45.3 
feet  south  of  south  crossing  frog  and  in  line  with  north  and  south  cross- 
ing frogs  of  the  Missouri,  Kansas  and  Texas  Railway  with  the  Gulf, 
Colorado  and  Santa  Fe  Railway.  It  is  6.4  feet  west  of  west  rail  of 
Missouri,  Kansas  and  Texas  and  6.8  feet  east  of  east  rail  of  Gulf,  Colo- 
rado and  Santa  Fe,  marked  '740,'  elevation  740.188."^  These  are  the 
reference  points  for  the  following  elevations: 

The  leveling  in  December,  1899,  January-April,  1900,  was  done  by 
Mr.  E.  W.  Glafcke,  under  the  general  direction  of  Mr.  E.  M.  Douglas, 
geographer. 

All  bench  marks  are  marked  "GAINV"  in  addition  to  figures  of 
elevation. 


I  Descriptiona  copied  from  Bulletin  No.  175,  now  iu  course  of  publication  by  the  U.  S.  Geological 
Survey. 
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TKRRAL,    INDIAN    TERRITORY,   TO    GAINESVILLE,    TEXAS,    VIA    CHICAGO,     ROCK 
ISLAND   AND  TEXAS   AND   MISSOURI,    KANSAS   AND  TEXAS   RAILWAYS. 

Feet. 

Terral,  Indian  Territory,  1  mile  south  of;  a  copper  bolt  in  the  west  end  of 
north  pier  of  Chicago,  Rock  Island  and  Texas  Railway  bridge  over  Red 
River,  marked  *'809" 808.837 

Terral,  Indian  Territory,  1.5  miles  south  of;  on  east  side  of  Chicago,  Rock 
Island  and  Texas  Railway,  on  vertical  rail  set  in  ground  at  milepost 
No.  623 852.45 

Ringgold,  180  feet  east  of  Missouri,  Kansas  and  Texas  Railway  station,  at 
end  of  platform  between  main  tracks  and  switch;  iron  post,  marked  *'894 
GAINV" 893.991 

Ringgold,  3.2  miles  east  of;  50  feet  north  of  the  Missouri,  Kansas  and 
Texas  Railway  track  and  150  feet  east  of  milepost  No.  752,  near  railroad 
fence;  iron  post,  marked  "824  GAINV" 823.961 

Belcher;  50  feet  north  of  Missouri,  Kansas  and  Texas  station  and  10  feet 
north  of  switch  at  intersection  of  sidewalk  on  main  street;  iron  post, 
marked  "896GAINV" 895.948 

Belcher,  3.5  miles  east  of;  at  public  road  crossing  6  feet  north  of  track, 
east  side  of  road;  iron  post,  marked  *'853GAINV" 852.553 

Nocona,  southeast  corner  of  main  street,  200  feet  north  of  station;  iron  post, 
marked  *'980  GAINV 979.660 

Nocona,  3.5  miles  east  of;  9  rail  lengths  east  of  milepost  No.  739;  iron 
post,marked  "904  GAINV" 1 903.442 

Nocona,  6  miles  east  of;  at  public  road  crossing  40  feet  south  of  track;  6 
telegraph  poles  west  of  milepost  737;  iron  post,  marked  "  892  G  AIN  V  " .      891. 502 

Bonita,  town  of;  200  feet,  north  of  Missouri,  Kansas  and  Texas  Railway 
station;  15  feet  north  of  main  track  at  base  of  telegraph  pole;  iron  post, 
marked  "931  GAINV  " 930.406 

Bonita,  3  miles  east  of;  25  feet  north  of  track,  at  milepost  No.  731,  public 
road  crossing;  iron  post,  marked  "1009  GAINV  " 1,008.365 

Bonita,  6  miles  east  of;  2  poles  east  of  milepost  No.  728  on  nail  in  base  of 
telegraph  pole,  north  of  track 1, 138. 294 

Saint  Jo.,  300  feet  east  of  Missouri,  Kansas  and  Texas  Railway  station,  10 
feet  south  of  main  track  near  wagon  road;  iron  post,  marked  "1142 
GAINV" 1,141.151 

Saint  Jo.,  3.2  miles  east  of;  5  telegraph  poles  east  of  mile  post  No.  723  and 
300  feet  east  of  bridge  No.  1453,  south  side  of  railroad  track,  on  edge  of 
right  of  way  along  public  road;  iron  post,  marked  "  1166  GAINV  " 1, 164. 942 

Saint  Jo.,  6.2  miles  east  of;  on  east  side  of  public  road  60  feet  south  of  Mis- 
souri, Kansas  and  Texas  Railway  track,  near  corner  of  guard  fence;  iron 
po8t,marked  "1036  GAINV" 1,035.215 

Muenster,  125  feet  northeast  of  station  in  southwest  corner  of  lumber  yard 
on  main  street;  iron  post,  marked  "971  GAINV  " 970. 120 

Myra,  300  feet  north  of  railroad  track,  west  side  of  public  road,  opposite 
and  75  feet  east  of  post-office;  iron  post,  marked  "917  GAINV  " 916. 245 

Lindsay,  southeast  corner  of  Pete  Johnson's  store  building  on  Main  street, 
750  feet  north  of  railroad  track ;  iron  post,  marked  "  796  GAINV  " 794. 764 

GAINESVILLE,   VIA  MARYSVILLE  AND  BULCHER,  TO  NOCONA. 

Wolf  Ridge,  school  house  No.  77,  300  feet  southeast  of;  at  corner  of  fence 
forks  of  Gainesville  and  farmers'  roads;  iron  post,  marked  "927  GAINV  ".      927. 028 

Gainesville,  10.5  miles  northwest  of;  12  feet  south  of  northeast  corner  post 
of  cultivated  land  at  forks  of  road;  2  miles  north  of  Wolf  Ridge  school- 
house;  iron  post,  marked  "945  GAINV" 944.693 
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Feet. 
Grainesville,  15  feet  northwest  of;  at  lower  end  of  Black  Hollow,  east  side 

of  road,  near  top  of  divide  between  Black  Hollow  and  Lander  Creek; 

iron  poet,  marked  "820  GAINV" 819.567 

Marysville,  3  feet  south  of  southwest  comer  of  post-ofl5ce  on  east  side  of 

main  street;  iron  post, marked  "873  GAINV" 873.286 

Marysville,  3  miles  northwest  of;  at  junction  of  Saint  Jo  and  Bulcherpublic 

roads,  at  southeast  comer  of  rail  fence  around  Houssinger  residence;  iron 

post,  marked  "916  GAINV" 916.318 

Bulcher,  town  of;  northwest  comer  of  poet-office,  40  feet  south  of  Camp 

Creek  on  right  bank;  iron  poet,  marked  "746  GAINV" 746. 413 

Bulcher,  4.2  miles  northwest  of;  at  intersection  of  Illinois  Bend  and  Saint 

Jo  public  road;  southeast  corner  of  fence  west  side  of  road  (at  J.  £. 

Seitz's  farm) ;  iron  post,  marked  "900  GAINV" 900.548 

Bulcher,  7.2  miles  northwest  of;  at  A.  A.  Kennedy's  ranch  800  feet  east  of 

house  at  intersection  of  public  road  and  Bonita  road;  iron  poet,  marked 

"977  GAINV" 977.249 

Bulcher,  11  miles  northwest  of;  8  miles  northeast  of  Noconaat  junction  of 

Nocona  and  Illinois  Bend  roads;  iron  post,  marked  "  1008  GAINV"...  1, 008. 167 
Nocona,  5  miles  southeast  of;  at  left  side  of  road  at  mouth  of  lane  east  of 

iron  bridge  across  Farmers  Creek;  iron  post,  marked  "907  GAINV".      906.764 

XOC»NA  SOUTHWEST,  VIA  MONTAGUE,  TO  BOWIE  AND  KINOGOLD. 

Nocona,  3  miles  southwest  of;  east  side  of  public  road  to  Montague;  large 
sandstone  ledge;  aluminum  tablet,  marked  "942  GAINV  " 941. 971 

Nocona,  6.2  miles  southwest  of;  500  feet  due  south  of  Dixie  schoolhouse, 
10  feet  west  of  public  road;  3^  miles  northeast  of  Montague;  iron  post, 
marked  "941  GAINV" 940.993 

Montague;  in  west  capstone  of  county  court-house,  south  side  of  main 
entrance;  aluminum  tablet,  marked  "1076  GAINV  " 1, 075. 066 

Montague,  3.7  miles  southwest  of;  north  side  of  telephone  road,  500  feet 
northwestof  Patent  drain  farmhouse;  iron  post,  marked  "1073  GAINV"  1, 072. 316 

Montague,  6.5  miles  southwest  of;  north  of  telephone  road,  at  turn  in 
same;  1,000  feet  east  of  east  fork  of  Denton  Creek;  iron  post,  marked 
"1058  GAINV" 1,057.046 

Suspension  bridge  across  Denton  Creek,  on  bolt  in  capstone  left  side; 
marked  with  white  paint 1, 057. 16 

Montague,  10.5  miles  southwest  of;  on  high  mesa  to  right  of  road,  }  mile 
southwest  of  suspension  bridge,  3}  miles  from  Bowie;  iron  post,  marked 
"1127  GAINV" 1,126.578 

Bowie;  southwest  comer  of  street  at  Brown  Hotel;  100  feet  east  of  Fort 
Worth  and  Denver  Railroad  station ;  iron  post,  marked  "1124  GAINV"  1, 123. 264 

Bowie,  2  miles  northwest  of;  top  of  section  of  rail  west  of  railroad  track 
for  marker  at  milepost  No.  542 1, 050. 99 

Bowie,  3  miles  northwest  of;  top  of  section  of  rail  on  end  in  ground  for 
marker  at  mile|)Ost  541,  top  of 1, 014. 39 

Bowie,  4  miles  northwest  of;  40  feet  east  of  Chicago,  Rock  Island  and 
Texas  Railway  track,  at  public  road  crossing;  210  feet  south  of  mile- 
post  No.  540;  iron  post,  marked  "989  GAINV" 988.839 

Bowie,  5  miles  northwest  of;  top  of  section  of  rail  on  end  in  ground  at 
milenostNo.  539 960.04 

Stoneburg,  500  feet  west  of  Chicago,  Rock  Island  and  Texas  station,  at  north- 
east corner  of  post-office  building;  iron  post,  marked  "936  GAINV"..      935.  740 
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Feet. 
Stoneburg,  1.5  miles  northwest  of;  top  of  section  of  rail  on  end  in  ground 

for  marker  at  milepost  No.  534 901, 184 

Stoneburg,  2.5  miles  northwest  of;  on  top  of  section  of  rail  on  end  in 
ground  for  marker  at  milepost  No.  533 868. 274 

Stoneburg,  3.5  miles  northwest  of;  top  of  section  of  rail  on  end  in  ground 
for  marker  at  milepost  No.  532 : 862. 973 

Stoneburg,  4.5  miles  northwest  of;  50  feet  west  of  A.  R.  track  on  right  of 
way;  50  feet  south  of  milepost  No.  531,  opposite  Walker's  ranch;  iron 
post, marked  "876GAINV" 875.586 

Stoneburg,  5.5  miles  northwest  of;  top  of  section  of  rail  on  end  in  ground 

for  marker  at  milepost  No.  530 865. 210 

Stoneburg,  6.5  miles  northwest  of;  top  of  section  of  rail  on  end  in  ground 
for  marker  at  milepost  No.  529 869. 079 

Ringgold,  3  miles  south  of,  and  7J  miles  northwest  of  Stoneburg;  intersec- 
tion of  public  road  and  railroad  crossing;  1,300  feet  north  of  milepost 
No.  528,  46  feet  eastof  railroad  track;  iron  post,  marked  **897GAINV'\      896.016 

BURNET,  WILLIAMSON,  TRAVIS,  AND  LAMPASAS  COUNTIES. 

Burnet  Quadrangle. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet 
marked  ''611.1,"  set  at  north  side  of  steps  at  east  entrance  to  City 
Hall  at  San  Antonio,  the  assumed  elevation  of  which  is  661.112  feet. 
For  additional  elevations  in  this  locality  see  Appendix  to  Twentieth 
Annual  Report  of  the  United  States  Geological  Survey,  page  440. 

The  leveling  was  done  by  Mr.  Thomas  Winsor,  under  the  general 
direction  of  Mr.  E.  M.  Douglas,  geographer. 

All  bench  marks  are  stamped  ''SA"  in  addition  to  the  elevation  in 
feet. 

FROM  MILEPOST  15   (fROM    LLANO),  ON  AUSTIN  AND  NORTHWESTERN  RAILROAD, 

ALONG    PUBLIC   ROAD,    VIA    MA80N   CROSSING,    TO   BURNET. 

Feet. 
Mason  Crossing,  2i  miles  west  of;  spike  in  base  north  side  of  milepost  No. 

15  from  Llano,  on  south  side  of  road 979. 29 

Mason  Crossing,  1 J  miles  west  of;  nail  in  root  24-inch  post-oak  tree,  south 

side  of  road,  100  feet  southwest  ol  milepost  No.  16  from  Llano 953. 99 

Junction  with  road  running  south 938. 00 

Mason  Crossing;  w-est  bank  of  Colorado  River,  59  feet  southw^est  of  road 

at  bend;  iron  post,  marked  **384SA'' 833.847 

Colorado  River,  bed  of 810.00 

Mason  Crossing,  1  mile  east  of;    1,000  feet  west  of  Norris  schoolhouse, 

nail  in  root  south  side  20-inch  post-oak  tree  in  middle  of  road 878. 13 

Norris  schoolhouse,  surface  of  road  in  front  of 905. 00 

Mason  Crossing,  2  miles  east  of;  spike  in  base  south  side  of  18-inch  post- 
oak  tree,  north  side  of  road,  opposite  cemetery 931. 21 

Maaon  Crossing,  2|  miles  northeast  of;  at  junction  of  old  Fort  Mason  and 
Marble  Falls  and  Bluff  ton  roads,  200  feet  south  of  Moore's  store;  iron 

post,  marked  "883SA'' 882.888 

Peter  Creek,  l)ed  of i 867.00 

Mason  Crossing,  3f  miles  northeast  of;  nail  in  root  north  side  15-inch 
leaning  post-oak  tree  on  south  side  of  road 1,001.51 
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Feet. 

Mafton  Crossing,  4}  miles  northeast  of;  nail  in  root  south  side  27-inch  post- 
oak  tree  on  south  side  of  road 1, 090. 56 

Mason  Crosj^ing,  5J  mile^  northeast  of;  southeast  side  of  road  hy  a  live-oak 
tree,  50  feet  northeast  of  milestone  *'8M";  iron  post,  marked  "1261 
SA" 1,260.950 

Mason  Crossing,  6}  miles  northeast  of;  nail  in  root  south  side  16-inch  live- 
oak  tree  on  south  side  of  road 1, 292. 99 

Burnet,  6  miles  west  of;  nail  in  root  east  side  12-inch  elm  tree  on  north 
side  of  road 1,359.99 

Burnet,  5  miles  west  of;  on  south  side  of  road  by  a  wire  fence,  6  feet  west 
of  milestone  "B  5";  iron  post,  marked  "1390  SA*' 1,389.573 

Burnet,  4  miles  west  of;  nail  in  root  north  side  of  14-inch  black-jack  tree 
on  south  side  of  road,  utilize<l  as  a  fence  post 1, 366. 53 

Burnet,  3  miles  west  of,  100  feet  east  of  milestone  "B  3";  nail  in  root 
south  side  21-inch  leaning  post-oak  tree  on  south  side  of  road 1, 352.  74 

Burnet,  2 J  miles  went  of;  at  junction  of  old  Fort  Mason  and  Burnet  and 
Bluffton  roads;  iron  post,  marked  "1403  SA" 1,402.437 

Burnet,  1 J  miles  southwe«*t  of;  on  summit  of  hill  north  of  Post  Mountain; 
nail  in  root  west  side  9-inch  live-oak  tree  on  south  side  of  road 1, 419. 72 

Hamilton  Creek,  bed  of 1,272. 

BCRNET,    ALONG    PUBLIC   ROADS,    VIA    POMONA    POST-OFFICE,    TO   NARUNA. 

NORTHIVARD  ALONG   BURNET  AND  LASfPABAS    ROAD,   POPULARLY  CALLED  THE  "  WIRE 

ROAD." 

Burnet,  school  building  at;  southwest  entrance;  chiseled  square  at  no^h- 
west  end  of  blue  limestone  doorsill 1, 318. 84 

Burnet,  1}  miles  north  of;  spike  in  telephone  pole  in  middle  of  road 1, 362. 75 

Burnet,  2  miles  north  of;  nail  in  root  west  side  18-inch  live-oak  tree  on 
east  side  of  road 1 ,  420. 33 

Burnet,  3  miles  north  of;  300  feet  north  of  junction  of  Burnet  and  Lam- 
pasas, and  Burnet,  Brooks  Mill,  and  Lampasas  roads;  by  a  wire  fence 
on  northeast  side  of  road ;  iron  post,  marked  "  1449  SA  " 1, 448. 946 

Burnet,  4J  miles  north  of;  spike  in  west  side  of  telephone  pole  at  gate  in 
front  of  Bullock's  residence 1, 407. 09 

Burnet,  6J  miles  north  of;  on  west  side  of  road,  9  feet  south  of  gate  at 
Boyd's  ranch;  iron  p<ist,  marked  "  1480  SA " 1,480.294 

Burnet,  8  miles  north  of;  150  feet  north  of  14-inch  black-jack  tree  utilized 
as  fence  comer  post;  spike  in  l)ase  east  side  of  telephone  pole  on  east 
side  of  road 1,504.62 

Burnet,  9  miles  north  of;  on  west  side  of  road,  at  intersection  with  settle- 
ment road  running  northwest  and  southeast;  iron  ix)st,  marked  "1510 
SA'* 1,509.654 

Burnet,  10  miles  north  of;  at  junction  with  settlement  roa<l  running  south- 
west; spike  in  liase  west  side  of  telephone  pole  on  west  side  of  road 1, 523. 09 

Burnet,  11  miles  north  of;  spike  in  base  east  side  of  telephone  pole  on  west 
side  of  road,  utilized  as  fence  comer  post 1, 464. 10 

Meequite  Creek,  bed  of 1,375.00 

Naruna,  6 J  miles  southeast  of;  west  side  of  road  on  summit  of  hill  at 
junction  of  Burnet  and  Lampasas  and  Austin  and  San  Saba  roads,  700  feet 
northeast  of  Pomona  post-office;  iron  post,  marked  "1466  SA" 1, 465. 905 
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NOBTH WESTERLY,  ALONG   AUSTIN'  AND  SAN  SABA   ROAD. 

'  Feet. 
Nanma,  5  J  miles  southeast  of;  at  forks  of  roads  near  Dobyville  schoolhouse, 

60  feet  southwest  of  milestone  *  *  LMPS 10  M  " ;  nail  in  root  northeast  side 

of  6-inch  scrub  live-oak  tree  on  southwest  side  of  road 1, 463. 46 

Naruna,  4 J  miles  southeast  of;  at  junction  with  settlement  road  running 
north,  750  feet  southeast  of  old  railroad  grade,  50  feet  northwest  of 
southwest  fence  corner;  iron  post,  marked  "  1468  SA" 1, 468. 138 

Naruna,  2  J  mil  en  southeast  of;  in  top  of  limestone  outcrop  20  feet  north  of 
south  fence  line  opposite  angle  in  road,  700  feet  southeast  of  Littlepage's 
residence;  bronze  tablet,  marked  **  1500  SA" 1, 4f>9. 881 

Naruna,  If  miles  southeast  of;  at  end  of  narrow  lane  on  north  side  of  road; 
nail  in  root  south  side  30-inch  live  oak  tree  utilized  as  a  fence  comer 
post 1 ,  488. 92 

Junction  with  Burnet  and  San  Saba  road,  ground  at 1 ,  465. 00 

Naruna;  170  feet  southeast  of  Baptist  church  at  intersection  of  Austin  and 
San  Saba  and  Llano  and  Lampafias  roads;  iron  post,  marked  ''1476  SA" .  1, 475. 965 

NARUNA,    ALONG   PUBLIC   AND  SETTLEMENT  ROADS  TO   BLUFFTON. 
SOUTHERLY  ALONG  LLANO  AND  LAMPASAS  ROAD. 

Naruna,  1  mile  southwest  of;  200  feet  south  of  bridge  over  small  drain; 

nail  in  root  west  side  9-inch  post  oak  tree  on  west  sid^  of  road 1, 410. 65 

Naruna,  2  miles  southwest  of;  chiseled  square  on  limestone  bow^lder  on 

west  side  of  road  at  bend;  blaze  on  cedar  fence  post  4  feet  west 1, 421. 82 

Naruna,  3  miles  southwest  of;  in  top  of  limestone  outcrop  on  north  side 

of  18-inch  post  oak  tree  in  middle  of  lane,  west  side  of  road  at  l^end; 

aluminum  tablet,  marked  "1455  SA" 1,455.307 

Junction  with  Settlement  road  running  south 1, 506. 00 

SOUTHWARD  ALONG  SETTLEMENT  ROAD. 

Naruna,  5i  miles  southwest  of;  nail  in  root  east  side  10-inch  live  oak  tree 
on  east  side  of  road 1, 497. 90 

Naruna,  6  miles  southwest  of;  80  feet  west  of  small  drain,  in  top  of  lime- 
stone outcrop,  15  feet  south  of  road,  25  feet  northwest  of  blazed  12-inch 
post  oak  tree;  bronze  tablet,  marked  "1457  SA" 1,457.240 

Junction  with  Bluff  ton  and  Lampasas  road,  ground  at 1, 545. 00 

SOUTHWESTERLY  ALONG  BLUFFTON  AND  LAMPASAS  ROAD. 

Top  of  hill  at  7-mile  post,  ground  at 1, 559. 00 

Naruna,  6^  miles  southwest  of;  70  feet  north  of  milestone  "B  7, "  near  top 
of  hill;  nail  in  root  southeast  side  12-inch  mesquite  tree  on  northwest 
side  of  road 1, 558.  87 

Bluffton,  6 J  miles  northeast  of;  600  feet  northeast  of  milestone  "B16  M;" 
nail  in  root  northwest  side  12-inch  live  oak  tree  on  southeast  side  of 
road 1,491.32 

Bluffton,  5S  miles  northeast  of;  at  milestone  "B  5  M;"  nail  in  root  north- 
west side  16-inch  dead  post  oak  tree  on  southeast  side  of  road 1,  388.  84 

Bluffton,  4J  miles  northeast  of;  at  high  point  in  open  pasture,  in  top  of 
limestone  outcrop  15  feet  southeast  of  road;  aluminum  tablet,  marked 
"1399SA" 1,398.845 

Bluffton,  3  J  miles  northeast  of;  700  feet  northeast  of  gate;  nail  in  root  east 
side  14-inch  live  oak  tree  on  e&st  side  of  road 1,318.  796 

Top  of  hill  near  gate,  ground  at 1,355.00 

Bluffton,  2i  miles  northeast  of;  300  feet  south  of  log  house;  nail  in  root 
east  side  10-inch  mesquite  tree  on  west  side  of  road 1, 084. 44 
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Feet. 

Bloffton,  1|  miles  northeast  of;  100  feet  northenfit  of  gate,  30  feet  north  of 
6-inch  blazed  live  oak  tree,  in  red  sandstone  out€n)p  on  rooky  hillside 

35  feet  west  of  road;  bronze  tablet,  marked  "  1006  SA " 1,006.004 

Junction  with  road  running  north  to  Stevens  Bend,  ground  at 995. 00 

Bluff  ton,  }  mile  north  of;  at  fence  comer  on  north  bank  of  Colorado  River; 

nail  in  root  west  side  26-inch  elm  tree  on  northwest  side  of  road 948. 50 

Colorado  River,  bed  of 925.00 

Bluffton  sohoolhouse;  wcxxlen  doorsill,  north  entry 1, 000. 00 

Bluff  ton,  7  feet  east  of  northeast  fence  corner  at  junction  of  Burnet  and 
Llano  and  Bluffton  and  Lampasas  roads;  iron  post,  marked  ''1012  SA''.  1,012. 089 

BLUFFTON,    SOl^HEASTERLY   ALONG   BURNET   AND   LLANO    ROAD   TO   BCRNET. 

Colorado  River,  bed  of 916.00 

Bluffton,  1)^  miles  southeast  of;  northeast  side  of  road  at  junction  with 
road  running  northeast  to  McDonald^s  mill,  200  feet  southeast  of  south- 
east bank  of  Colorado  River;  iron  post,  marked  "948  SA" 948.134 

Bluffton,  2i  miles  southeast  of;  nail  in  root  northeast  side  12-inch  post  oak 
tree  on  southwest  side  of  road 1, 033. 41 

Bluffton,  3(  miles  southeast  of;  southwest  side  of  road  at  angle;  nail  in 
base  northeast  side  20-inch  live  oak  tree  utilized  as  fence  post 1, 195. 00 

Bluffton,  4(  miles  southeast  of;  10  feet  east  of  18-inch  post  oak  tree  utilized 
as  fence  post  at  angle  on  north  side  of  road;  iron  post,  marked  ''1227  SA" .  1, 227. 086 

Bluffton,  b\  miles  southeast  of;  nail  in  root  southwest  side  10-inch  mes- 
quite  tree  on  northeast  side  of  road 1,161.62 

Clear  Creek,  IxkI  of 1,130.00 

Bluffton,  6\  miles  southeast  of;  at  junction  with  dim  road  nmning  south; 
nail  in  root  northeast  side  21-inch  post  oak  tree 1, 181. 63 

Burnet,  6  miles  northwest  of;  at  junction  with  settlement  road  running 
west,  in  top  of  pink  granite  outcrop  southwest  side  of  road;  aluminum 
tablet, marked  "1285SA'' 1,285.111 

Burnet,  5  miles  northwest  of;  southwest  side  of  road  opposite  farmhouse; 
nail  in  root  northeast  side  12-inch  post  oak  tree 1, 291. 15 

Burnet,  4  miles  northwest  of;  in  front  of  Lakeview  schoolhouse;  nail  in 
root  northeast  side  24-inch  post  oak  tree  southwest  side  of  road,  utilized 
as  fence  post 1, 295. 31 

Spring  Creek,  floor  of  bridge  over 1, 269. 00 

Burnet,  3  miles  northwest  of;  nail  in  rfK)t  south  side  8-inch  live  oak  tree 
on  south  side  of  road  at  top  of  hill 1, 373. 84 

Bl'RNET,    NORTHEASTERLY    AU)XG    BURNET,    BROOKS*8   MILL,    AND    LAMPASAS 

ROAD  TO   8A(}E. 

Burnet,  4  miles  northeast  of;  nail  in  root  southeast  side  21-inch  live  oak 

tree  on  southeast  side  of  road '.  1, 368.  72 

Burnet,  5  miles  nortlieast  of;  nail  in  root  southeast  side  16-inch  live  oak 
tree  on  northwest  side  of  road 1, 385.  79 

Burnet,  5j  miles  northeast  of;  west  side  of  road  at  junction  with  settle- 
ment road  running  northwest,  200  feet  south  of  summit  of  hill;  iron  post, 
marked  "  1454  SA" 1,454.129 

Sage,  4  miles  southwest  of;  spike  in  base  of  gatepost  on  northwest  side  of 
road 1,348.93 

Glimp(^reek,  ])e<l  of 1,309.00 

Sage,  3  miles  southwest  of;  200  feet  west  of  road  running  north  to  Boyce's 
gin;  nail  in  ro<jt  south  side  8-inch  live  oak  tree  on  north  side  of  road  -.1, 333. 09 
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Feet. 

Road  running  north  to  Boyce' s  gin,  ground  opposite 1, 330. 00 

Sage,  IJ  miles  southwest  of;  7  feet  south  of  fence  comer  at  right  angle 
bend  in  road,  250  feet  east  of  Bethel  schoolhouse;  iron  post,  marked 

^*1346SA" , 1,346.097 

Top  of  hill  at  9-mile  stone,  ground  at 1, 369. 00 

Sage,  250  feet  south  of  post-office  at;  75  feet  south  of  north  fork  of  San 
Gabriel  River,  opposite  Murphy  &  Jenkinses  gin,  in  top  of  limestone 
bowlder;  aluminum  tablet  marked  "  1261  SA'* 1, 260. 91 

SAGE,  ALONG   PUBLIC   ROADS   VIA    SUNNY    LANE  TO   BACHELOR   PEAK. 

North  Fork  San  Gabriel  River,  bed  of : 1,257.00 

Intersection  of  Austin  and  San  Saba  road,  ground  at 1, 274. 00 

Sunny  Lane,  summit  of  hill  southwest  of;  ground  at 1, 272. 00 

South  Rocky  Creek,  bed  of 1,165.00 

Sunny  Lane,  250  feet  southwest  of  post-office  at;  in  top  of  embedded  lime- 
stone bowlder,  by  ^\dre-fence  comer  on  north  side  of  road,  150  feet 
northeast  of  Methodist  church,  at  junction  of  Burnet,  Brooks's  Mill, 
and  Lampasas  and  Austin  roads;  aluminum  tablet,  marked  "1168  SA" . .  1, 168. 618 

NORTHWARD  ALONG  AUSTIN  AND   LAVPASAB  ROAD. 

Sunny  Lane,  2i  miles  north  of;  south  side  of  gate  on  west  side  of  road,  at 
junction  with  settlement  road  running  northeast  to  Bachelor  Peak;  iron 
post,  marked  "1335  SA" 1,335.013 

NORTHEASTERLY  ALONG  SETTLEMENT  BOAD,  VIA  ELDRIDGE  A  FIELD'S  RANCH,  TO  GEORGE- 
TOWN  AND  LAMPASAS  ROAt>. 

Eldridge  &  Field's  ranch,  2  miles  southwest  of;  nail  in  base  south  side 
9-inch  mesquite  tree  on  southeast  side  of  road 1, 292. 59 

Bachelor  Peak,  i  mile  southeast  of;  200  feet  southeast  of  junction  with 
settlement  road  running  southwest  to  Eldridge  &  Field's  ranch,  in  top 
of  limestone  rock  on  southwest  fence  line  of  Georgetown  and  Lampasas 
road;  aluminum  tablet, marked  "1260  SA" 1,259.891 

BACHELOR   PEAK,  ALONG    PUBLIC  ROADS,  TO  JOPPA. 
SOUTHERLY  ALONG  GEORGETOWN  AND  LAMPASAS  ROAD. 

Bachelor  Peak,  1 J  miles  southeast  of;  600  feet  northwest  of  schoolhouse; 
nail  in  root  northeast  side  15-inch  post-oak  tree  on  southwest  side  of 

road 1,224.423 

Bachelor  Peak,  3J  miles  southeast  of;  220  feet  northwest  of  bridge  over 
small  drain,  in  top  of  limestone  bowlder  by  stone  wall  on  northeast  side 

of  road;  aluminum  tablet,  marked  "1125  SA** 1,125.138 

Brain,  floor  of  bridge  over 1, 116. 00 

Bachelor  Peak,  4i  miles  southeast  of;  nail  in  root  northeast  side  5-inch 

blackjack  tree  on  northeast  side  of  road  near  top  of  hill 1, 075. 15 

North  Rocky  Creek,  bed  of 933.00 

Bachelor  Peak,  6  miles  southeast  of;  J  mile  southwest  of  North  Rocky 
Creek,  in  top  of  embedded  limestone  rock,  6  feet  north  of  gate  on  west 
side  of  road,  at  junction  with  settlement  road  running  southwest; 
aluminum  tablet,  marked  **1018SA" 1,017.502 


SPIRIT    leveling:    TEXAS.  491 

BOUTHWEfclEBLY    ALONG  SETTLEMENT  ROAD  THROUGH   COOK'S  PASTURE,  THEN'CK  flOUTH- 

WBSTEBLY  ALONG  BURNET  AND  BELTON  ROAD. 

Feet. 

Neely's  ranch,  2  miles  northeast  of;  150  feet  southwest  of  yellow  hou^e; 
nail  in  root  southeast  side  twin  live-oak  trees  on  northwest  side  of 
road 1,003.93 

Neely's  ranch,  1^  miles  northeast  of;  on  southeast  bank  of  South  Rocky 
Creek,  in  top  of  limestone  ledge  on  northeast  side  of  road;  aluminum 
tablet,  marked  **972  SA" 971.21 

South  Rocky  Creek,  bed  of 967.00 

Neely's  ranch,  i  mile  northeast  of;  spike  in  base  south  side  8-inch  mes- 
quite  tree  utilized  as  fence  post  on  north  side  of  road 1, 103. 45 

Neely's  ranch,  2  miles  southwest  of ;  in  top  of  embedded  limestone  rock, 
10  feet  east  of  gate  at  junction  with  settlement  road,  running  south  to 
JopjMi;  aluminum  tablet,  marked  '*1251SA" 1,251.151 

Joppa,  110  feet  northeast  of  schoolhouse  at;  in  top  of  limestone  rock  at 
junction  of  Burnet  and  Florence  road  with  settlement  road;  aluminum 
tablet, marked  **1106  SA" 1,106.315 

JOPPA,    SOUTHWESTERLY    ALONG    BURNET    AND    FIXJRENCE    ROAD,    TO    BURNET. 

North  Fork  San  Gabriel  River,  bed  of 1,060.00 

Joppa,  1  mile  southwest  of;  nail  in  root  east  side  10-inch  mesquite  tree  on 

southeaiiit  side  of  road  near  fence  corner  at  top  of  hill 1 ,  188. 41 

Joppa,  2i  miles  southwest  of;  northwest  side  of  road  by  wire  fence  at  junc- 
tion with  Burnet  and  Belton  road;  iron  post,  marked  **1230SA" 1,229.816 

Intersection  with  Austin  and  Lampasas  road,  ground  at 1 ,  212. 00 

Joppa,  5J  miles  southwest  of;  north  side  of  road  opposite  rail  fence  divid- 
ing two  cultivated  fields  at  summit  of  hill;  iron  post,  marked  **  1299  SA  " .  1, 298. 930 

Road  running  south  to  Bertram,  ground  opposite 1 ,  296. 00 

Road  running  north,  ground  at  forks 1 ,  288. 00 

Burnet,  6  miles  northeast  of;  on  top  of  hill,  120  feet  west  of  6-mile  stone; 
spike  in  base  southeast  side  24-inch  post-oak  tree  utilized  as  fence  post 

on  northwest  side  of  road ^ 1, 317. 50 

Russell  Fork  San  Gabriel  River,  bed  of 1,267.00 

Burnet,  4}  miles  northeast  of;  north  side  of  road,  4  feet  west  of  12-inch 
elm  tree  utilized  as  fence  comer  post,  on  northwest  bank  of  Russell  Fork, 

San  Gabriel  River;  iron  post,  marked  "  1273  SA  " 1, 272.  781 

Burnet,  3J  miles  northeast  of;  nail  in  root  southeast  side  10-inch  mes- 
quite tree  utilized  as  fence  post  on  northwest  side  of  road,  opposite  3-mile 

stone 1,414.13 

Burnet,  2J  miles  northeast  of;  at  fence  corner  on  southeast  side  of  road, 

300  feet  northwest  of  farmhouse;  iron  post,  marked  **  1442  SA" 1, 441.  717 

Summit  of  hill,  ground  at 1, 470. 00 

BLUFFTON,    ALONG    PUBLIC   ROAI>8,    TO   TOW. 
WESTWARD  ALONG   BURNET  AND  LLANO  ROAD. 

Junction  with  road  to  Kingsland,  ground  at 1, 008*.  00 

Settlement  road  running  northwest,  ground  at  forks 1 ,  025. 00 

Bluffton,  1  mile  west  of;  nail  in  rcK)t  south  side  12-inch  post-oak  tree  on 

north  side  of  road,  400  feet  west  of  forks 1, 021. 21 

Bluffton,  2  miles  west  of;  at  junction  of  Burnet  and  Llano  and  Bluffton 

and  San  Saba  roads;  iron  post,  marked  *'1027SA" 1,027.113 
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NORTHERLY  ALONG  BLUFFTON  AND  SAN  SABA   ROAD. 

Feet. 
Bluffton,  3  miles  northwest  of;  nail  in  base  east  side  10-inch  black-jack 

tree  with  broken  top,  on  west  side  of  road - 998. 95 

Tow,  3  miles  southeast  of;  chiseled  square  on  sandstone  outcrop  on  south 

side  of  road,  50  feet  east  of  stile  at  fence  angle  on  north  side  of  road; 

blaze  on  fence  poet  opposite 1 ,  000. 82 

Tow,  2  miles  southeast  of;  7  miles  southeast  of  gate  on  northeast  side  of 

road,  at  intersection  of  settlement  road;  iron  post,  marked  '*  1034  SA".  1,034. 126 
Tow,  1}  miles  south  of;  at  junction  with  Llano  and  Lampasas  road;  nail 

in  root  east  side  12-inch  post  oak  tree  in  fork  of  roads L  035. 11 

Tow,  northeast  corner  of  post-office  at;  at  junction  with  settlement  road 

running  west,  400  feet  northwest  of  schoolhouse;  iron  post,  marked 

**1025SA" 1,024.999 

TOW,  ALONG   BLUFFTON   AND   8.\N   SABA    ROAD,    TO    BOYT's   RANCH. 

Junction  with  Llano  and  Lampasas  road,  ground  at 1, 027. 00 

Tow,  1  mile  north  of;  opposite  to  dim  road  running  northeast;  nail  in 
base  east  side  west  trunk  of  triple  mesquite  tree  on  west  side  of  road..  1, 034.  78 

Tow,  2  miles  north  of;  50  feet  east  of  road,  150  feet  north  of  forks;  nail 
in  root  west  side  9-inch  hackl^erry  tree 1, 099. 39 

Tow,  3  miles  northwest  of;  nail  in  root  south  side  24-in('h  dead  live-oak 
tree  on  north  side  of  road 1, 285.  20 

Tow,  3 J  miles  northwest  of;  south  bank  of  Falls  Creek,  in  bench  of  lime- 
stone bluff  3  feet  above  road  on  west  side  of  road;  aluminum  tablet, 
market!  "1166  SA" 1,166.434 

Falls  Creek,  l)ed  of 1,156.00 

Tow,  4J  miles  northwest  of;  nail  in  root  east  side  8-inch  dead  mesquite 
tree  on  west  side  of  road 1 ,  336. 93 

Tow,  5J  miles  northwest  of;  nail  in  base  northeast  side  12-inch  post-oak 
tree  on  northeast  side  of  road  at  bend 1, 367. 86 

Ramsey*s  ranch,  J  mile  southeast  of;  nail  in  root  north  side  9-inch  cedar 
tree  utilized  as  fence  cxjrner  post,  10  feet  southwest  of  gate 1, 306. 24 

Ramsey's  ranch;  in  top  of  limestone  bowlder  5  feet  northeast  of  gate,  70 
feet  east  of  Ramsey's  residence;  bronze  tablet,  marked  "1368  SA" 1, 368. 199 

Ramsey's  ranch,  1  mile  northwest  of;  nail  in  root  north  side  15-inch  live- 
oak  tree  on  west  side  of  road 1, 385. 16 

Ramsey's  ranch,  2J  miles  northwest  of;  nail  in  root  west  side  24-inch  live 
oak  tree  on  northeast  side  of  road 1 ,  368. 80 

Boyt's  ranch,  1}  miles  southeast  of;  in  quartz  bowlder  Ijetween  two  20-inch 

live  oak  trees  30  feet  south  of  road;  bronze  tablet,  marked  "  1497  SA" . .  1, 497. 055 

Boyt's  ranch,  J  mile  southeast  of;  300  feet  northeast  of  milestone  "S.S. 
21M;"  spike  in  base  northeast  side  20-inch  post -oak  tree  on  northeast 
side  of  road 1, 447. 42 

ALON«  BURNET  AND  LLANO  ROAD,   FROM  POINT  2  MILES  WEST  OP  BLUFPTON. 

Bluffton,  3  miles  west  of;  nail  in  root  south  side  18-inch  post-oak  tree  util- 
ized as  fence  post  on  north  side  of  road 1, 029. 68 

Bluffton,  4  miles  west  of;  nail  in  root  south  side  10-inch  blackjack  tree  on 
north  side  of  road 1, 052. 16 

Bluffton,  5  miles  west  of;  by  rail  fence  at  northwest  comer  of  cultivated 
field  on  south  side  of  road;  iron  post,  marked  "1084  SA" 1, 083. 971 


SPIRIT   leveling:    TEXAS.  498 

BCRNET,  ALONG    BURNET  AND  MORMAN   MILL   ROAD  TO  MORMAN    MILL. 

Feet. 
Burnet,  1  mile  south  of;  100  feet  south  of  lane  running  east,  nail  in  root 

ea«t  side  26-inch  post-oak  tree  in  middle  of  road 1, 264. 63 

Burnet,  2  miles  south  of;  nail  in  root  northwest  side  10-inch  post-oak  tree 
on  southeast  side  of  road 1, 250.  78 

Burnet,  3J  miles  south  of;  by  comer  of  fence  around  cultivated  field,  300 
feet  northwest  of  white  farmhouse  with  green  blinds,  on  east  side  of 
road;  iron  post,  marke<l  "1230  SA" 1,230.227 

Burnet,  4  miles  south  of;  nail  in  root  east  side  24-inch  post-oak  tree  on 
west  side  of  road,  25  feet  northwest  of  bridge  over  stock  run 1, 182. 81 

Burnet,  5  miles  south  of;  nail  in  root  east  side  18-inch  live-oak  tree  in 
middle  of  road  on  top  of  hill 1, 160. 21 

Hairston  Creek,  bed  of 1,039.00 

Burnet,  6  miles  south  of;  on  southeast  bank  of  Hairston  Creek,  20  feet 
southwest  of  road;  iron  post,  marked  **  1044  SA" 1, 044. 246 

Junction  with  road  running  southeast  to  Smithwick,  ground  at  forks 1, 093. 00 

Morton  Mill,  2\  miles  northeast  of;  nail  in  root  north  side  12-inch  live- 
oak  tree  in  middle  of  road 1, 094. 44 

Morman  Mill,  1\  miles  northeast  of;  nail  in  root  south  side  5-inch  scrub 
live-oak  tree  on  northeast  side  of  road 999. 60 

Morman  Mill;  on  east  side  of  road  at  junction  with  road  running  south- 
west to  Morman  Mill  about  200  yards  distant;  iron  post,  marked  "839 
SA" 839.366 

MORMAN   MILL,  ALONG    PUBLIC   ROADS  TO   MARBLE  FALLS. 

Hamilton  Creek,  bed  of 788.00 

Morman  Mill,  1  mile  south  of;  250  feet  east  of  schoolhouse;  nail  in  root 
west  side  22-inch  elm  tree  on  east  side  of  road 788. 91 

Morman  Mill,  2  miles  south  of;  nail  in  root  east  side  6-inch  cedar  tree,  on 
west  side  of  road  at  foot  of  hill 798. 313 

Hale  Spring  Church,  100  feet  southeast  of;  by  picket-fence  corner  on  south- 
west side  of  road  near  northeast  corner  of  arbor;  iron  post,  marked 
"750SA" 750.416 

Hale  Spring  Church,  1  mile  south  of;  nail  in  root  west  side  18-inch  elm 
tree  on  east  side  of  road 727. 64 

Marble  Falls,  4\  miles  east  of;  at  junction  with  Marble  Falls  and  Smith- 
wick road;  nail  in  base  east  side  28-inch  leaning  elm  tree  near  fence 
comer 706. 99 

WESTWARD  ALONG  MARBLE  FALLS  AND  SMITHWICK   ROAD. 

Marble  Falls,  3 J  miles  east  of;  by  comer  of  rail  fence  around  cultivated 
field,  120  feet  southeast  of  Pleasant  Valley  schoolhouse,  on  northwest 
side  of  road;  iron  post,  marked  "795  SA" 795.237 

Marble  Falls,  2J  miles  east  of;  nail  in  root  southeast  side  18-inch  mesquite 
tree  on  west  side  of  road  on  bank  of  drain 818. 91 

Marble  Falls,  IJ  miles  east  of;  nail  in  base  west  side  12-inch  mesquite  tree 
on  east  side  of  road  at  summit  of  hill 967. 01 

MORMAN    MILL,  SOUTHERLY    ALONG    MARBLE    FALLS   AND   SMITHWICK    ROAD  TO 

SMITHWICK. 

Marble  Falls,  5  miles  southeast  of;  by  rail  fence  on  southwest  side  of  road, 
at  junction  of  Marble  Falls  and  Smithwick  and  Burnet  and  Morman 
Mill  roads,  about  J  mile  northeast  of  Pangle  crossing  of  Colorado  River; 
iron  post, marked  *'732SA." 732.247 
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Feet. 

Sycamore  Creek,  floor  of  bridge  over 692. 00 

Smithwick,  4  miles  northwest  of;  nail  in  base  southwest  side  12-inch  mes- 
quite  tree  on  northeast  side  of  road,  300  feet  south  of  farmhouse 726. 11 

Smithwick,  3  miles  northwest  of;  nail  in  root  northeast  side  12-inch  live- 
oak  tree  on  south  side  of  road,  100  feet  east  of  small  creek 718. 60 

Smithwick,  2  miles  northwest  of;  at  intersection  of  Marble  Falls  and 
Smithwick,  Marble  Falls  and  Georgetown,  and  Burnet  and  Smithwick 
roads;  iron  post,  marked  *'900SA" 900.163 

Smithwick,  1  mile  northwest  of;  nail  in  root  west  side  4-inch  live-oak 
stump  on  west  side  of  road,  blaze  on  4-inch  live-oak  tree,  6  feet  north. .      856. 40 

Junction  with  road  running  west,  ground  at  forks 711. 00 

Smithwick,  at  northeast  corner  of  post-cflRce  and  store  on  west  side  of 
road;  iron  post, marked  "727SA" 727.222 

SMITHWICK,  ALONG   PUBLIC  BO  ADS,   VIA   HALL's    RANCH,   TO  SPANISH    CREEK. 
NORTHEASTERLY  ALONG  SMITHWICK  AND  BAGDAD  ROAD. 

Smithwick,  1  mile  northeast  of;  nail  in  root  southeast  side  8-inch  live-oak 
tree  on  southeast  side  of  road 863. 78 

Smithwick,  2  miles  northeast  of;  300  feet  east  of  schoolhouse;  nail  in  root 
east  side  14-inch  live-oak  tree  on  west  side  of  road 837. 57 

Smithwick,  3  miles  northeast  of;  350  feet  northeast  of  22-mile  stone;  nail 
in  root  southeast  side  12-inch  cedar  tree  on  southeast  side  of  road 916. 66 

Hickory  Creek,  bed  of 835.00 

Smithwick,  3i  miles  northeast  of;  60  feet  southeast  of  intersection  of 
Smithwick,  Bagdad,  Burnet,  and  Corwin  roads;  iron  post,  marked 
"842  SA'' 842.268 

SOUTHEASTERLY  ALONG  BURNET  AND  CORWIN  ROAD. 

Hall's  ranch,  3J  miles  northwest  of;  nail  in  root  north  side  4-inch  live-oak 
stump  on  north  side  of  road 827. 81 

Hall's  ranch,  2J  miles  northwest  of;  nail  in  root  east  side  12-inch  live- 
oak  tree  on  west  side  of  road 862. 88 

Hall's  ranch,  1 J  miles  northwest  of;  in  top  of  ledge  northeast  side  of  road 
on  east  side  of  creek,  at  point  where  road  makes  horseshoe  bend; 
aluminum  tablet,  marked  *'797SA" 797.496 

Hall's  ranch,  i  mile  northwest  of;  nail  in  root  west  side  10-inch  cedar  tree 
utilized  as  fence  post  on  south  side  of  road 843. 51 

Hall's  ranch,  J  mile  southeast  of;  on  west  bank  of  Spanish  Creek,  on 
northeast  side  of  road,  at  junction  with  Burnet  and  Llano  road;  nail  in 
root  west  side  15-inch  live-oak  tree 802. 73 

SPANISH   CHEEK,   ALONG    PUBLIC  AND  SETTLEMENT  ROADS  TO   COW  CREEK. 
SOUTHEASTERLY  ALONG  BURNET  AND  AUSTIN  ROAD. 

Travis  Peak,  3i  miles  northwest  of;  10  feet  south  of  road  on  top  of  hill; 
iron  post,  marked  "1098  SA" 1,098.365 

Junction  with  settlement  road  running  south,  ground  at  forks 1, 040. 00 

Travis  Peak,  2}  miles  northwest  of;  nail  in  root  east  side  10-inch  pin-oak 
tree  on  southeast  side  of  road  at  bend 893. 89 

Travis  Peak,  1 J  miles  northwest  of;  60  feet  southeast  of  milestone;  nail  in 
root  north  side  10-inch  cedar  tree  on  south  side  of  road 864. 69 

Travis  Peak,  1  mile  northwest  of;  at  junction  of  Burnet  and  Austin  road 
with  settlement  road  running  northeast  to  Cow  Creek,  50  feet  south- 
east of  forks;  iron  post,  marked  "858  SA" 858.489 
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NORTH WABD  ALONG  SETTLEMENT  ROAD  UP  COW  CREEK. 

Feet. 

Cow  Creek,  bed  of 769.00 

Travis  Peak,  2  miles  north  of;  nail  in  root  west  side  9-inch  live-oak  tree 

on  ea8t  side  of  road  at  bend 851. 79 

Travis  Peak,  3  miles  north  of;  spike  in  base  east  side  12-inch  live-oak  tree 

on  west  side  of  road 861. 15 

Travis  Peak,  4  miles  north  of;  in  top  of  limestone  bowlder  on  southwest 

side  of  road,  on  west  bank  of  Cow  Creek;  bronze  tablet,  marked  ^'855 

SA" 855.500 

Travis  Creek,  5  miles  north  of;  nail  in  root  east  side  5-inch  live-oak  tree 

on  west  side  of  road 909. 52 

Travis  Peak,  6  miles  north  of;  nail  in  base  east  side  8-inch  cedar  tree  on 

west  side  of  road 941. 82 

Tra^'is  Peak,  7  miles  north  of;  20  feet  south  of  road,  100  feet  southeast  of 

where  road  crosses  Cow  Creek;  iron  post,  marked  "947  SA" 947. 240 

Travis  Peak,  8  miles  north  of;  nail  in  base  of  cedar  on  north  side  of  road 

on  top  of  a  small  hill 1,021.80 

Cow  Creek,  bed  of 1,002.00 

Junction  with  Smithwick  and  Bagdad  road 1, 039. 00 

cow    CREEK,     NOSTHEASTERLY    ALONG    SMITHWICK     AND    BAGDAD    ROAD    TO 

WILKS'S   RANCH. 

Wilks's  ranch,  3  miles  southwest  of;  300  feet  northeast  of  junction  with 
Cow  Creek  settlement  road;  nail  in  root  southeast  side  6-inch  cedar 
tree  on  northwest  side  of  road 1, 047. 33 

Wilks*8  ranch,  2  miles  southwest  of;  on  northwest  side  of  road  at  junc- 
tion with  settlement  road  running  southwest,  350  feet  northeast  of 
milestone  No.  16;  iron  post,  marked  "1142  SA" 1,142.169 

Wilks's  ranch,  1  mile  southwest  of;  spike  in  base  east  side  6-inch  gum 
tree  20  feet  east  of  road 1,167.59 

Junction  with  South  Gabriel  and  McNew  road,  ground  at  forks 1, 360. 00 

wilks's  ranch,  along   SOITH   GABRIEL   AND   M^NEW   ROAD  TO   BERTRAM. 

Wilks's  ranch,  600  feet  north  of;  opposite  northwest  corner  of  cultivated 

field;  nail  in  cedar  stump  on  west  nide  of  road 1, 376. 88 

Bertram,  7 J  miles  south  of;  in  fork  of  roads  at  junction  with  settlement 

road  running  southeast ;  iron  post,  marked  * '  1358  SA* ' 1, 358. 095 

Bertram,  6^  miles  south  of;  in  forks  of  road  at  7-mile  stone;  nail  in  root 

east  side  12-inch  cedar  tree 1, 260. 64 

Intersection  with  Austin  and  Burnet  road,  ground  at 1, 190. 00 

Bertram,  5^  miles  south  of;  on  bank  of  creek;  nail  in  root  southeast  side 

10-inch  elm  tree  on  northwest  side  of  road 1177. 08 

Bertram,  4J  miles  south  of;  spike  in  fence  post  at  southwest  comer  of 

intersection  with  settlement  lane 1, 201. 19 

Bertram,  3i  miles  south  of;  on  west  side  of  road  and  south  bank  of  Oat- 
meal Creek;  iron  post,  marked  "1137  SA" 1,137.230 

Oatmeal  Creek,  bed  of 1,128.00 

Junction  with  road  running  west  to  Oatmeal,  ground  at  forks 1, 187. 00 

Bertram,  2 J  miles  south  of;  spike  in  base  southeast  side  10-inch  post-oak 

tree  utilized  as  fence  post  on  northwest  side  of  road 1167. 19 

South  Fork  San  Gabriel  River,  bed  of 1,107.00 

Junction  with  road  running  west  to  Burnet,  ground  at  forks 1, 170. 00 

Bertram,  IJ  miles  south  of;  nail  in  root  west  side  24-inch  live-oak  tree  on 
east  side  of  road 1, 184. 93 
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SOUTH  DAKOTA— WYOMING  (BLACK  HILLS). 

0U8TEB,  PENNINGTON,  AND  LAWRENCE   COUNTIES,  SOUTH   DAKOTA, 
CROOK   AND   WESTON   COUNTIES,  WYOMING. 

Hermosa,  Harney  Peak,  Deadwood,  Spearfish,  Newcastle,  and  Sundance 

Quadrangles. 

The  felevations  in  the  following  list  are  based  on  a  bronze  tablet  set 
in  the  city  hall  building  at  Deadwood  in  1897,  and  marked  "4543" 
feet.  The  elevation  of  this  point  as  determined  from  the  Fremont, 
Elkhorn  and  Missouri  Valley  Railroad  Company's  bench  mark  is 
4,543.472  feet.  All  bench  marks  depending  on  this  datum  are  marked 
D W.  See  Appendix  to  the  Nineteenth  Annual  Report  of  the  United 
States  Geological  Survej'^,  page  281,  for  additional  elevations  in  this 
vicinity. 

The  work  of  1898  and  1899  was  bv  Mr.  John  T.  Stewart,  levelman; 
the  leveling  for  the  Harney  Peak,  Hermosa,  and  Deadwood  quadrangles 
was  under  the  general  direction  of  Mr.  A.  F.  Dunnington,  topographer, 
and  for  the  Spearftsh,  Newcastle,  and  Sundance  quadrangles,  under  the 
general  direction  of  Mr.  W.  H.  Herron,  topographer. 

SOUTH   DAKOTA. 
SHERIDAN  TO  HILL  CITY. 

Feet 
Sheridan,  0.2  mile  south  of;  200  feet  northwest  of  Barthold's  ranch,  west 
side  of  intersection  of  Sheridan,  Hill  City,  and  Keystone  roads;  iron 

post,  marked  "DW4601".. 4,601.071 

Sheridan,  3.2  miles  southwest  of;  100  feet  south  of  the  J.  R.  stamp  mill, 
75  feet  northwest  of  Lambert's  house,  60  feet  west  of  intersection  of 

roads;  iron  post,  marked  *'DW4736" 4,736.063 

Hill  City,  120  feet  south  of  railroad  station;  in  center  of  south  end  of  lawn, 
2  feet  north  of  fence;  iron  post,  marked  " DW  4976" 4, 976. 314 

HILL  CITY  TO  KEYSTONE. 

McAdam^s  ranch,  100  feet  northwest  of;  south  edge  of  road;  iron  post, 
marked  "DW  4947" 4,946.959 

Beardsley's  ranch,  J  mile  northeast  of;  25  feet  north  of  bridge  over  Battle 
Creek,  granite  rock  east  side  of  road;  bronze  tablet,  marked  "  DW  4734  "  4, 733. 948 

Keystone;  225  feet  west  of  south  end  of  business  street^  150  feet  southwest 
of  Nick  Shoemaker's  house,  north  side  of  road,  bench  of  rock  2  by  5 
feet  and  3  feet  higher  than  road;  aluminum  tablet,  marked  **  DW  4340"  4, 339. 824 

KEYSTONE  TO  GLENDALE,  VIA  HARNEY. 

Harney  schoolhouse,  300  feet  east  of;  large  rock  50  feet  southeast  of  inter- 
section of  Keystone,  Rockerville,  and  Glendale  roads;  bronze  tablet, 
marked  "DW  4198" 4,197.956 

GLENDALE  TO   HAYWARD. 

Glendale,  0.4  mile  south  of;  100  feet  east  of  intersection  of  Glendale,  Spo- 
kane, and  Hay  ward  roads,  rock  8  by  10  feet  and  3  feet  high;  bronze 
tablet,  marked  "DW  4244" 4,243.939 
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Hay  ward,  west  side  of;  175  feet  east  of  Battle  Creek,  50  feet  nouth  of  inter- 
section of  Glendale,  Rockerville,  and  Hermosa  roads,  rock  15  by  8  feet, 
3  feet  high;  bronze  tablet,  marked  "DW3812" 3,812.017 

HAYWARD  TO  ROC^KEKVILLE. 

Hay  ward,  SJ  miles  north  of;  on  ridge  west  side  of  road;  iron  post,  marked 
"'DW4507" 4,506.858 

Rocker\nlle,  west  end  of;  southeast  side  of  intersection  of  Hill  City,  Key- 
stone, and  Rocker\ine  roads;  iron  post,  marke<l  **DW  4369" 4,368.815 

PACrOLA  TO  ROCKERVILLE. 

Pactola;  junction  of  road  from  Rapid  with  roads  from  Hill  City  and  Silver 
City,  3  feet  south  of  comer  15,  M.  C.  891;  iron  post,  marked  **DW 
4459*' 4,458.943 

Har\'ey's  ranch,  800  feet  north  of;  on  top  of  divide,  east  side  of  road;  iron 
post,  marked  *'DW5021" 5,021.116 

Wetzell's  ranch,  2  miles  south  of;  2}  miles  north  of  intersection  of  Rapid, 
Pactola,  and  Sheridan  roads,  30  feet  east  of  road  on  top  of  divide;  iron 
post,  marked  •'DW5042" 5,042.143 

WetzeU's  ranch,  3  miles  south  of;  1^  miles  north  of  intersection  of  Rapid, 
Pactola,  and  Sheridan  roads,  on  top  of  ridge  25  feet  east  of  road;  iron 
po8t,marked  **DW4864" 4,863.968 

Sheridan,  2  miles  northeast  of;  50  feet  northeast  of  intersection  of  Sheri- 
dan, Pactola,  and  Rapid  roads;  bronze  tablet  set  in  stone  3  by  3  feet, 
projecting  18  inches  above  ground,  marked  *  *  DW  4553  " 4, 553. 081 

Baker's  ranch,  800  feet  southeast  of;  north  side  of  road;  iron  post,  marked 

"DW4495'' 4,494.763 

FREMONT,   ELK  HORN  AND  MISSOURI  VALLEY    RAILROAD    RRIDOE    OVER   BPRINO  CREEK  TO. 

ROCKERVILLE. 

Spring  Creek,  i  mile  north  of;  90  feet  southwest  of  crossing  of  county  road 
and  railroad;  iron  post,  marked  "DW3326" 3,326.184 

McMinn's  ranch,  350  feet  northeast  of;  northeast  side  of  intersection  of 
road  down  Spring  Creek  with  Rapid  and  Hermosa  road;  iron  post, 
marked  "DW3350" 3,349.923 

McMinn's  ranch,  1  mile  west  of;  25  feet  north  of  road;  copper  nail  in  root 
of  18-inch  elm  tree 3,380.94 

McM inn's  ranch,  2  miles  west  of;  northeast  comer  of  bridge  over  Spring 
Creek;  copper  nail  in  root  of  15-inch  cotton  wood  tree 3, 418. 20 

McMinn's  ranch,  2.8  miles  west  of;  675  feet  north  of  Erb's  ranch,  40  feet 
north  of  road,  sandstone  5  by  15  feet,  2  feet  high;  bronze  tablet,  marked 
**DW3457" '. 3,456.987 

Blair's  ranch,  400  feet  northwest  of;  45  feet  northeast  of  intersection  of 
Spring  Creek,  Rapid,  and  Rockerville  roads;  iron  post,  marked  **DW 
3511" 3,511.026 

Blair's  ranch,  0.9  mile  west  of;  north  side  of  road;  copper  nail  in  root  of 

15-inch  pine 3,  703. 53 

Wright's  ranch,  1  mile  east  of;  top  of  divide  between  Spring  Creek  and 
Rocker\ille  Gulch,  north  side  of  road;  iron  post,  marked  "DW  4329".  4,328.911 

Wright's  ranch,  800  feet  west  of;  north  side  of  road;  copper  nail  in  root  of 
12-inch  pine '. 4.339.91 

ROCKERVILLE  TO  HERMOBA,  VIA  M'NOWN'S,   MURPHY'S,  AND  PETERRON'8  RANCHES. 

McNown's  ranch,  0.5  mile  northwest  of;  100  feet  north  of  road;  limestone 
rock  6  by  2  feet  outcropping  in  side  of  rocky  hill,  20  feet  higher  than 
road;  bronze  tablet, marked  " DW  4324 " 4,324.300 
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Feet. 
McNown's  ranch,  0.9  mile  southeast  of;  25  feet  west  of  road;  copper  nail 

in  root  of  6-inch  pine 4,  248. 41 

McNown*8  ranch,  2.9  miles  southeast  of;  1.7  miles  northwest  of  Murphy's 
or  Red  Earth  ranch,  20  feet  north  of  road  on  top  of  divide,  sandstone,  4 
by  2  feet,  15  inches  high ;  bronze  tablet,  marked  * '  DW  4063  * ' 4, 063. 005 

Murphy's  ranch,  0.7  mile  northwest  of;  50  feet  southwest  of  road  at  wire 
gate;  copper  nail  in  top  of  3-inch  pine  stump 3, 758. 29 

Murphy's  ranch,  1  mile  southwest  of;  1.4  miles  northwest  of  Peterson's 
ranch;  300  feet  northwest  of  junction  of  roads;  bank  of  channel  at  gulch; 
copper  nail  in  root  of  8-inch  pine  tree 3, 598.  79 

Peterson's  ranch,  0.2  mile  north w'est  of;  northeast  side  of  junction  of 
Rockerville  road  with  Hayward-Hermosa  road;  iron  post,  marked 
"DW3525" ' 3,524.981 

Peterson's  ranch,  0.8  mile- south  of;  100  feet  northwest  of  the  Hayward- 
Hermosa  road  ford  of  Battle  Creek,  north  bank  of  Battle  Creek;  copper 
nail  in  root  of  20-inch  oak  tree 3, 455. 47 

"VVestf all's  ranch,  800  feet  south  of;  60  feet  northwest  of  wagon  bridge  over 

Battle  Creek;  copper  nail  in  root  of  8-inch  box-elder  tree 3, 407. 39 

Beatty's  ranch,  400  feet  northwest  of;  west  bank  of  Battle  Creek,  north 
side  of  road;  50  feet  northwest  of  bridge;  wire  nail  in  3-inch  box-elder 
stump 3,350.87 

Beatty's  ranch,  0.6  mile  east  of;  450  feet  southwest  of  the  intersection  of 
the  Squaw  Creek  and  Battle  Creek  roads;  iron  post,  marked  "  DW  3349  "  3, 348. 861 

Hermosa,  150  feet  southwest  of  station;  60  west  of  track,  in  southwest 
corner  of  station  agent's  private  yard;  iron  i)Ost,  marked  **  DW  3300  "...  3, 300. 283 

GLBNDALE  TO  FAIRBURN,  VIA  SPOKANE,  FARMER'S,  RAY'S,  AND  CLARK'S  RANCHES. 

Spokane,  500  feet  northwest  of  post-office;  300  feet  north  of  schoolhouse; 

granite  rock  8  by  10  feet,  18  inches  high,  on  west  side  of  road;  bronze 

tablet,  marked  **DW4521" 4,520.919 

Parmer's  ranch,  1.6  miles  southeast  of;  north  bank  of  ravine  60  feet  east 

of  road,  rock  3  feet  high;  bronze  tablet,  marked  **  DW  4086  " 4, 085. 933 

Ray's  ranch,  southwest  side  of;  intersection  of  Spokane,  Hermosa,  and 

Custer  roads;  iron  post,  marked  "  DW  3650  " 3,649.971 

Clark's  ranch,  0.3  mile  east  of;  350  feet  north  of  Dry  Creek,  50  feet  south 

of  cut-off  road  for  Fairburn ;  iron  post,  marked  ' '  D W  3780  " 3,  780. 514 

Clark's  ranch,  0.7  mile  southeast  of;  south  side  of  road;  copper  nail  in  root 

of  12-inch  elm  tree 3,695.24 

Laning's  ranch,  2.8  miles  southeast  of;  top  of  ridge  1,000  feet  east  of  gulch 

running  into  French  Creek,  north  side  of  road;  375  feet  southeast  of  \ 

section  corner;  iron  post,  marked  "DW3700" 3,699.825 

Smith's  ranch,  0.5  mile  north  of;  southwest  side  of  road  cros.sing,  2.5  miles 

west  of  Fairburn;  iron  post,  marked  **  DW  3430  " '. 3, 429.  812 

Fairburn,  200  feet  northeast  of  station;  40  feet  northeast  of  county  road 

crossing;  iron  iwst,  marked  **DW3310" 3,310.260 

CI^RK'S  RANCH  TO  RICHARDSON'S  RANCH,  VIA   HARE'S  AND  M'CLELLAND'S  RANCHES. 

Fay's  ranch,  2i  miles  northwest  of;  500  feet  southeast  of  top  of  ridge, 
white  limestone  2  by  4  feet,  1  foot  high,  on  west  side  of  road;  bronze 
tablet,  marked  "DW4223" 4,223.120 

Hare's  ranch,  2.1  miles  west  of;  1  mile  southwest  of  divide,  between  French 
Creek  Ravine  and  Squaw  Creek;  granite  ledge  3  feet  higher  than  road, 
on  west  side  of  road;  south  bank  of  channel  in  ravine;  bronze  tablet, 
marked  "DW4664" 4,664.128 
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Feet. 
McClelland's  ranch,  0.1  mile  west  of;  granite  ledge  north  of  and  4  feet 

higher  than  road;  bronze  tablet,  marked  "  DW  5010 " 5, 010. 155 

Richardson's  ranch,  600  feet  northeast  of;  3i  miles  from  Custer;  iron  post, 

marked  "DW5187" 5, 187!  114 

RICHARDflOX'B  TO  MELVFN  SIDING.   VIA   LAME  JOHNNY  CREEK. 

Wood's  ranch,  0.8  mile  southeast  of;  400  feet  south  of  abandoned  saw- 
mill, 100  feet  west  of  road;  25  feet  south  of  rock  ledge,  5  by  15  feet,  2 
feet  high;  bronze  tablet,  marked  '*DW5027'* 5,027.191 

Tinsley's  ranch,  800  feet  east  of;  granite  rock,  10  feet  diameter,  4  feet  high, 
on  south  side  of  road,  300  feet  west  of  top  of  divide;  bronze  tablet, 
marked  "DW5109'' 5,109.136 

Combe's  ranch,  0.3  mile  south  of;  on  west  side  of  road;  iron  post,  marked 

*'DW  4696" 4,696.281 

Kenoyer's  ranch,  0.6  mile  east  of;  on  north  side  of  road,  in  rock  24  inches 
high,  at  point  of  rock  outcrop  10  feet  high;  bronze  tablet,  marked 
'*DW  4244" 4,244.087 

McVey's  ranch,  1.7  miles  east  of;  300  feet  north  of  intersection  of  Fair- 
bum,  Buffalo  Gap,  and  Custer  roads;  iron  post,  marked  *'  DW  3862 " . .  3, 862. 120 

Dowe's  ranch,  1.3  miles  southeast  of;  150  feet  north  of  road  which  comes 
down  west  branch  of  Lame  Johnny  Creek,  200  feet  southwest  of  road 
which  comes  from  Fairburn,  600  feet  west  of  intersection  of  roads;  1 
mile  southeast  of  Lame  Johnny  Creek;  sandstone  outcrop  60  feet  long; 
bronze  tablet,  marked  "DW3745" 3,744.822 

Gould's  ranch,  0.4  mile  northwest  of;  2  feet  northwest  of  northwest  comer 
of  sec.  21,  T.  5S.,  R.7  E.,  on  Buffalo  Gap  and  Rapid  road,  250  feet 
southwest  of  junction  with  road  running  up  Lame  Johnny  Creek;  iron 
poet,  marked  *'DW3482" 3,48L972 

PARKER'S  RANCH  TO  PRINGLE,  VIA   HIGHLAND  RANCH. 

Parker's  ranch,  1.8  miles  west  of;  intersection  of  Custer,  Buffalo  Grap,  and 
Lame  Johnny  Creek  roads;  iron  post,  marked  *'  DW  4312  " 4, 312. 060 

Highland  ranch,  0.4  mile  northwest  of;  75  feet  east  of  intersection  of 
Custer,  Buffalo  Gap,  and  Pringle  roads,  rock  outcrop  4  feet  wide  2  feet 
high;  bronze  tablet,  marked '*DW  4373" 4,373.207 

Otey's  ranch,  0.4  mile  north  of;  south  side  of  road  at  intersection  of  road 
to  Reeve's  ranch;  iron  post,  marked  **  DW  4617" 4,617.114 

Clinkenbeard's  ranch,  300  feet  southwest  of;  intersection  of  Pringle,  Hot 
Springs,  and  Buffalo  Gap  roads. ;  iron  post  marked,  *  *  DW  4532  " 4, 532. 109 

Bowman's  ranch,  fork  of  road  to;  north  side  of  road;  iron  post,  marked 

"DW4716" 4,716.183 

Pringle,  0.4  mile  north  of;  copper  bolt  marked '*DW  4879" 4,878.955 

FAIRBURN  TO  BUFFALO  QAP  VIA  RICHARDSON'S,  GRIMLEY'S,  AND   NELSON'S  RANCHES. 

Fairburn,  3.0  miles  east  of;  50  feet  southeast  of  southeast  corner  sec.  28, 
T.  4  S.,  R.  8  E.,  50  feet  southeast  of  intersection  of  roads,  250  feet  north 
of  bridge  over  French  Creek ;  iron  post,  marked  * '  DW  31 84  " 3, 183. 907 

Richardson's  ranch,  750  feet  east  of;  500  feet  south  of  north  J  section 
comer  of  sec.  14,  T.  5  S.,  R.  8  E.,  on  west  side  of  road;  iron  post,  marked 
'*DW3298" 3,297.941 

Richardson's  ranch,  3.1  miles  south  of;  1.4  miles  south  of  French  Creek 
divide;  top  of  ridge,  20  feet  west  of  road;  iron  post,  marked  **DW 
3179" 3,178.733 
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Feet. 
Grimley's  ranch,  0.5  mile  south  and  0.5  mile  east  of;  north  of  road  on  top 

of  ridge;  iron  post,  marked  "DW  3021" 3,020.849 

Nelson's  ranch,  2.3  miles  southwest  of;  southeast  corner  of  sec.  21,  T.  6 

S.,  R.  8  E.,  450  feet  northwest  of  road;  iron  post  marked,  **D\V  3183"  .  3, 182.  780 
Buffalo  Gap.  5  miles  east  of;  southeast  comer  of  NE.  J  sec.  25,  T.  6  S., 

R.  7E;  iron  post,  marked,  "DW3221" 3,220.695 

BUFFALO  GAP  TO  HOT  8PRINGS  VIA   WIND  CAVE  RANCH. 

Buffalo  Gap;  120  feet  east  of  railroad  ticket  office,  150  feet  north  of  wagon 
road  running  along  south  side  of  sec.  29,  T.  6  S.,  R.  7  E.;  iron  j)06t, 
marked  '^DW3258" 3,258.185 

Wood's  ranch,  600  feet  southwest  of;  500  feet  east  of  bridge  over  Beaver 
Creek,  5  feet  south  of  south  fence,  on  large  outcrop  of  rock,  1  foot  above 
ground;  bronze  tablet,  marked  " DW  3365 " 3,365.036 

Johnson's  ranch,  0.4  mile  west  of;  125  feet  north  of  intersection  of  Buffalo 
Gap,  Hot  Springs,  and  Custer  roads,  75  feet  north  of  Beaver  Creek; 
wire  nail  in  root  of  6-inch  willow 3, 420. 52 

Johnson's  ranch,  1.7  miles  west  of;  on  south  side  of  road  at  junction  of 
cut-off  from  Buffalo  Gap-Custer  road,  foot  of  a  round  hill  having  a 
a  limestone  ledge  on  top;  iron  post,  marked  ' '  DW  3502 " 3, 502. 046 

Martin  Valley  ranch,  2.2  miles  west  of;  south  side  of  road;  ledge  of  lime- 
stone 20  by  30  feet;  bronze  table,  marked '*DW  3810" 3,810.208 

Wind  Cave  ranch,  0.5  mile  southeast  of;  250  feet  west  of  intersection  of 
Buffalo  Gap  road  with  Wind  Cave-Hot  Springs  road;  iron  post,  marked 
"DW4158" 4,158.180 

Wind  Cave  ranch,  3.3  miles  southeast  of;  west  side  of  high  ridge,  lime- 
stone rock  on  south  side  of  road;  bronze  tablet,  marked  **  DW  4233" ...  4, 233. 306 

Hot  Springs,  4.1  miles  north  of;  east  side  of  junction  of  Buffalo  Gap  and 
Hot  Springs  road  with  Hot  Springs  and  Wind  Cave  road;  iron  post, 
marked  **DW3847" 3,847.367 

Hot  Springs,  south  entrance  to  county  court-house;  2 J  feet  east  of  steps, 
in  vertical  face  of  wall  2 J  feet  above  ground;  bronze  tablet,  marked 
"DW3462" .• 3,462.169 

GKTMLEY'S  RANCH  TO  2  MILES  SOUTH  OF  RRENNAN,   VIA  CHEYENNE  RIVER,  MORRIS'S, 
SMITH'S,  STINGER'S,  GRAMBERG'S,   AND  BEKNETT'S  RANCHES. 

Harrison  Flat  schoolhouse,  1  mile  north  and  1  mile  eaat  of;  s#uthea8t  cor- 
ner of  SW.  J  sec.  8,  T.  6  S.,  R.  9  E. ;  inm  post,  marked  " DW  2964" 2, 963.  793 

Harrison  Flat  schoolhouse,  3.2  miles  northeast  of;  1.7  miles  south  of  mouth 
of  Cottonwood  Creek,  west  side  of  Cheyenne  River  bottom  where  road 
comes  down  bluff;  nail  in  10-inch  cotton  wood  tree 2,  795. 81 

Cottonwood  Creek,  500  feet  southwest  of  mouth  of;  west  side  Cheyenne 
River  bottom,  south  side  Cottonwood  Creek  bottom,  50  feet  southwest  of 
junction  of  trails  running  down  Cottonwood  Creek;  iron  post,  marked 
**DW2775" 2,774.702 

Ayres's  ranch,  0.2  mile  southwest  of;  side  of  Indian  monument  on  west  line 
of  Pine  Ridge  Indian  Reservation,  700  feet  south  of  Cheyenne  River;  J 
mile  east  of  west  comer  of  sees.  13  and. 24,  T.  5  S.,  R.  9  E.,  150  feet  north 
of  road;  iron  post, marked  "DW2738" 2,737.955 

Cheyenne  River,  bed  of;  at  northwest  comer  of  Pine  Ridge  Indian  Reser- 
vation  2,728.00 

Ayres's  ranch,  3  miles  northwest  of;  top  of  divide  between  French  Creek 
and  Cheyenne  River,  25  feet  north  of  road;  iron  post,  marked  "DW 
3270" 3,269.781 
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Feet. 
French  Creek,  bed  of;  at  Morris's  ranch 2, 992. 00 

Morris's  ranch,  75  feet  southwest  of;  9  miles  east  of  Fairbum  on  north 
side  of  road,  north  side  of  French  Creek;  iron  post,  marked  **  DW  3008" .  3, 007. 810 

Morris's  ranch,  3.3  miles  northwest  of;  about  J  mile  northeast  of  junction 
of  Alkali  Creek  with  Dry  Creek;  500  feet  south  of  junction  of  road  to 
Battle  Creek  with  Dry  Creek-Hermosa  road;  iron  post,  marked  *'DW 
3076" 3,075.666 

Smith's  ranch,  0.5  mile  north  of;  80uthea*«t  comer  of  sec.  32,  T.  3  S., 
R.  9  E.,  J  mile  west  of  roa<i  from  French  Creek  to  Hermoea;  iron  post, 
marked  *'DW  3162" 3,161.678 

Stinger's  ranch,  1  mile  southwest  of;  75  feet  southeast  of  intersection  of 
roads  to  Hermoea,  Battle  Creek,  and  Cheyenne  River;  iron  post, 
marked  "DW3212" 3,211.632 

Stinger's  ranch,  0.6  mile  east  of;  southeast  comer  of  NE.  J  sec.  7,  T.  3  R., 
R.  9E.;  iron  post,  marked  '*DW  3137" 3,136.799 

Stinger's  ranch,  1  mile  east  and  2.7  miles  north  of;  0.3  mile  south  of  south- 
east corner  of  sec.  30,  T.  2  S.,  R.  9  E.,  30  feet  southwest  of  road  crossing; 
iron  post,  marked  "DW3278" 3,277.675 

Vohmer's  ranch,  250  feet  east  of;  on  west  side  of  road,  725  feet  south  of 
northeast  comer  of  sec.  7,  T.  2  S.,  R.  9  E.,  450  feet  south  of  Spring  Creek; 
iron  post,  marked  *'DW3133" 3,132.695 

Gram  berg's  ranch,  1  mile  northwest  of;  at  southwest  comer  of  NW.  J  sec. 
31,  T.  IS.,  R.  9  E.,  100  feet  north  of  crossroads;  iron  post,  marked 
**DW3216" 3,215.675 

Bennett's  ranch,  0.7  mile  northeast  of;  at  the  southeast  comer  of  SW.  J 
sec.  17,  T.  1  S.,  R.  9  E.,  100  feet  south  of  road;  iron  post,  marked  "DW 
3155" 3,154.674 

Brennan,  2  miles  south  of;  250  feet  southeast  of  county  road  crossing,  20 
feet  southwest  of  county  road,  southwest  comer  of  Getchell's  ranch, 
1  foot  south  of  north  quarter  corner  of  sec.  14,  T.  1  S.,  R.  8  E.;  iron 
post,  marked  "DW3160" 3,160.295 

DWYEB'8  RANCH  TO  BVLLDOQ  RANCH,  VIA  CASTLE  CREEK  ANJ>  COLD  SPEINOS. 

Jim  Dwyer's  ranch,  800  feet  northwest  of;  275  feet  north  of  road,  township 
comer  on  base  line  and  marked  "sec.  5,  T.  1 N.,  R.  3  E.,  on  northwest  and 
R.4E.,  on  northeast;"  iron  post,  marked  " D\V  5837 "  5,837.498 

Slate  Creek  schoolhouse,  1}  miles  northwest  of;  25  feet  northeast  of  inter- 
section of  Hill  City  and  Lookout  roads;  copper  bolt  in  center  of  east 
side  and  1  foot  below  top  of  highest  slate  outcrop,  marked  "DW  6146" .  6, 146. 958 

Kinney's  ranch,  500  feet  east  of;  125  feet  south  of  bridge  over  Castle 
Creek,  on  Hill  City  road,  west  side  of  road  east  of  Castle  Creek;  iron 
post,  marked  "DW5737" 6,737.097 

Reynold's  ranch,  1  mile  south  of;  intersection  of  Rochford,  HiL  City,  and 
Castle  Creek  roads;  iron  post,  marked  "DW  6029" 6,029.142 

Shick's  ranch,  J  mile  east  of;  275  feet  west  of  intersection  of  Rochford  and 
Castle  Creek  roads,  50  feet  north  of  road,  6  feet  from  highest  point  of 
outcrop,  slate  ledge  12  feet  higher  than  road;  copper  bolt,  marked 
**D\V6007" 6.007.081 

Johnson's  ranch,  700  feet  northwest  of;  2J  feet  north  of  section  corner  on 
township  line,  250  feet  north  of  Castle  Creek  road,  60  feet  west  of  road 
to  Smith's  ranch;  iron  post, marked  "DW  6363" 6,363.198 

Castle  Creek,  head  of;  in  west  side  and  2  feet  below  top  of  limestone  out- 
crop, 10  by  10  feet,  150  feet  northeast  of  intersection  of  the  Castle  Creek, 
Cold  Springs,  and  Newcastle  roads;  copper  bolt,  marked  "DW  6536"..  6,536.045 
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Feet. 
Thowell's  ranch,  i  mile  west  of;  25  feet  southwest  of  fork  of  road  to  Tho- 

well's  ranch;  iron  post,  marked  "DW  6769*' 6,768.966 

Cold  Springs,  300  feet  north  of;  in  limestone  ledge  15  feet  higher  than 
creek  bed,  150  feet  north  of  where  Cheyenne-Dead  wood  road  crosses 
creek,  100  feet  west  of  road;  ledge  shows  out  of  ground  10  feet  in  length 
and  2  feet  high;  copper  bolt,  marked  "DW6417" 6,416.999 

McQuaig  road,  3.7  miles  west  of  intersection  with  Cheyenne- Dead  wood 
stage  road,  15  feet  south  of  road  fork;  iron  poet,  marked  "  DW  6539'* . .  6, 539. 163 

McQuaig  road  with  Cheyenne-Dead  wood  road,  intersection  of;  2  miles 
west  of  Colton's  ranch,  in  shelf  of  limestone  cliff,  3  feet  below  top  of 
cliff  on  the  part  farthest  south  and  west;  cliff  10  feet  high  and  15  feet 
long,  100  feet  south  of  the  road  intersection;  copper  bolt,  marked  **  DW 
6464" 6,464.513 

Bessant's  ranch,  2.3  miles  west  of;  north  side  of  road  near  edge  of  small 
park;  iron  post,  marked  "DW6547" 6,547.151 

Bessant's  ranch,  0.2  mile  southeast  of;  south  side  of  road;  iron  post, 
marked  **D\V6433" 6,433.186 

Fish's  timber  camp,  100  feet  south  of;  50  feet  west  of  stable,  south  edge  of 
road;  iron  post,  marked  "DW6284" 6,284.121 

Bulldog  ranch,  75  feet  east  of  track;  50  feet  northwest  from  wagon  road, 
15  feet  southwest  of  post  in  mound  of  rock,  marked  **  U.  S.  L.  M.  73;" 
bronze  tablet  set  in  top  of  small  flat  rock,  marked  "  DW  5863  " 5, 862. 998 

SPEAKPISH  TO  POWEB'S  SAWMILL  SITE,  YIA  6PEARFI8H  AND  BEAR  GULCH  ROAD. 

Spearfish,  water  table  of  Star  &  Bullock  building;  bronze  table,  marked 

**DW3647" 3,647.255 

Brown's  ranch,  200  feet  southwest  of;  on  south  side  of  road;  iron  post, 
marked  "DW4224" 4,223.958 

Brown' branch,  4.1  miles  southwest  of;  2.3  feet  north  of  corner  common 
to  sees.  1,  6,  31,  and  36,  Ts.  5  and  6  N.,  Rs.  1  and  2  E. ;  iron  post,  marked 
**DW5131" 5,130.924 

Power's  sawmill  site,  400  feet  north  of;  north  side  of  road;  iron  post,  marked 

'*DW5437" * 5,436.852 

ELMORE  TO  BLOCK'S  RANCH  AND  RETURN,  VIA  CHEYENNE  CROSSING. 

Elmore,  west  of  section  house;  iron  post  marked  "  DW  5218  " 5, 218. 416 

Cheyenne  crossing,  20  feet  northwest  of;  intersection  of  road  to  Elmore 

with  old  Deadwood-Cheyenne  stage  road;  iron  post,  marked  **  DW  5308  "  5, 307. 930 
Block's  ranch,  75  feet  northeast  of;  mouth  of  Deadhorse  Canyon,  west 

side  of  road;  iron  post,  marked  **  DW  5610" 5,609.949 

Block's  ranch,  1.8  miles  northwest  of;  west  side  of  town  line,  1,000  feet 

south  of  corner  common  to  sees.  24  and  25,  R.  1  £.,  and  sees.  19  and  30, 

R2E.;  iron  post, marked  *'DW6140" 6,139.956 

WYOMING. 

NEWCASTLE  TO  S  MILES  EAST  OP  NEWCASTLE,   VIA  ALKALI   BUTTE,  CRAWFORT'S   RANCH, 

AND  MOUTH  OF  STOCKADE  BEAVER  CREEK. 

Newcastle,  south  corner  of  city  park;  south  meridian  mark;  bronze  tablet, 
marked  **DW  4332" 4,332.098 

Oil  Spring,  0.5  mile  southwest  of;  450  feet  southwest  of  junction  of  roads 
in  Little  Oil  Creek,  west  side  ofToad;  iron  post,  marked  **DW  4156"..  4, 156.041 

Lang's  ranch,  200  feet  northeast  of;  south  side  of  road;  iron  post,  marked 

"DW4006" ,.  4,006.066 
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Feet. 

Lang's  ranch,  2.4  miles  west  of;  soath  side  of  road,  top  of  small  divide; 
iron  poet,  marked  "DW4014'' 4,014.071 

Beaver  Creek,  bed  of;  at  bridge  10  miles  southwest  of  Newcastle 3, 867 

Lang's  ranch,  4. 2  miles  southwest  of;  60  feet  west  of  junction  of  roads, 
0.2  mile  west  of  Beaver  Creek  bridge;  iron  post,  marked  '*  DW  3895"  .  3, 895.  Oli 

Deetkin's  ranch,  0.8  mile  west  of;  25  feet  east  of  junction  of  roads;  iron 
post,  marked  "DW3994" 3,994.178 

Deetkin's  South  Beaver  Creek  ranch,  0.4  mile  north  of;  on  small  divide, 
25  feet  east  of  road;  iron  post,  marked  **DW  4014" 4,013.982 

Deetkin's  South  Beaver  Creek  ranch,  4  miles  northwest  of;  25  feet  north- 
east of  road,  300  feet  north  of  South  Beaver  Creek;  iron  post,  marked 
"DW4a52" 4,051.982 

Deetkin's  South  Beaver  Creek  ranch,  3  miles  southwest  of;  top  of  ridge, 
25  feet  south  of  road;  iron  post,  marked  **  DW  4199" 4, 199. 045 

Deetkin's  South  Beaver  Creek  ranch,  5.5  miles  southwest  of;  25  feet  west 
of  road  on  small  ridge;  iron  post,  marked  **DW4352" 4,352.066 

Alkali  Butte,  1.3  miles  southeast  of;  25  feet  west  of  junction  of  roads  from 
Alkali  Creek  with  road  up  Sheep  Creek;  iron  post,  marked  **D\V 
4403" 4,403.002 

Alkali  Butte,  3  miles  southeast  of;  0.2  mile  northeast  of  road  crossing 
Alkali  Creek,  360  feet  east  of  creek,  25  feet  east  of  road;  iron  post, 
marked  "DW 4056" 4,056.028 

Alkali  Butte,  6.4  miles  southeast  of;  25  feet  east  of  road;  iron  post, 
marked  "DW3972" 3,972.048 

Crawfort's  ranch,  0.2  mile  northwest  of;  75  feet  northwest  of  junction  of 
roads;  iron  post,  marked  "DW3870" 3,869.902 

Crawfort's  ranch,  2.5  miles  northeast  of;  top  of  divide  between  Alkali 
Creek  and  Robbers  Roost  Creek,  15  feet  south  of  road;  iron  post, 
marked  "DW  4039"... 4,0:i8.966 

Crawfort's  ranch,  6  miles  northeast  of;  1.1  miles  southeast  of  where  Sheep 
Creek  road  comes  down  from  bluff,  southeast  point  of  small  ridge  2,000 
feet  southeast  of  highest  point  of  bluff;  iron  post,  marked  *  *  D  W  3965  " . .  3, 964. 843 

Crawfort's  ranch,  7.7  miles  northeast  of;  6.5  miles  northwest  of  mouth  of 
Stockade  Beaver  Creek,  20  feet  south  of  Sheep  Creek  road;  iron  post, 
marked  "DW  3891" 3,890.917 

Crawfort's  ranch,  10.4  miles  northeast  of;  3.3  miles  west  of  mouth  of 
Stockade  Beaver  Creek,  top  of  divide  between  Beaver  and  Sheep  creeks, 
5  feet  south  of  road;  iron  post,  marked  "DW3927".. 3,927.071 

Stockade  Beaver  Creek,  1.5  miles  west  of  mouth  of;  top  of  small  ridge,  15 
feet  north  of  road;  iron  post,  marked  "  DW  3776  " 3,775.958 

Beaver  Creek,  bed  of;  at  mouth  of  Stockade  Beaver  Creek 3, 678. 00 

Stockade  Beaver  Creek,  700  feet  southeast  of  junction  with  main  Beaver 
Creek,  700  feet  southeast  of  irrigation  company's  house  and  dam,  south 
side  of  road  at  fence  comer;  iron  post,  marked  "  DW  3708  " 3,  707. 515 

Stockade  Beaver  Creek,  2.1  miles  north  of  mouth  of;  700  feet  east  of  gate 
in  wire  fence,  25  feet  north  of  road  in  draw;  iron  post,  marked  "  DW 
3789" 3,788.576 

Irrigation  Company's  house,  0.5  mile  south  of;  1,200  feet  south  of  south 
end  of  dam  at  lake,  3.7  miles  north  of  mouth  of  Stockade  Beaver  Creek, 
25  feet  east  of  road;  iron  post,  marked  "DW  3843" 3,843.451 

Balrd's  ranch,  0.5  mile  east  of;  13  feet  west  of  southeast  corner  of  N£.  } 
sec.  1,  T.  42  N.,  R.  61  W.,  20  feet  west  of  road;  iron  post,  marked 
"DW3914" 3,914.435 
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Feet. 
Clifton  siding,  2.7  miles  northwest  of;  1,000  feet  northwest  of  center  of 

railroad  l)ridge  over  Whoop-up  Canyon,  60  feet  east  of  railroad,  30  feet 

west  of  the  Edgemont-Newcastle  wagon  road;  iron  post,  marked  **DW 

3971" 3,970.500 

Clifton  siding,  5.8  miles  northwest  of;  30  feet  northwest  of  railroad  cro.s8- 
ing,  270  feet  south  of  railroad  bridge,  at  junction  of  road  from  west  with 
Edgemont-Newcastle  road;  iron  i.)ost,  marked  '*DW  4043" 4,042.625 

Clifton  siding,  8.5  miles  northwest  of;  50  feet  northwest  of  Edgemontand 
Newcastle  railway  crossing;  iron  post,  marked  **DW  4120" 4, 119. 595 

Spencer  siding,  45  feet  southeast  of  road  crossing  at;  iron  post,  marked 

''DAV4195" 4,194.556 

Newcastle,  3  miles  east  of;  iron  jwst,  marked  "DW  4344" 4, 344. 202 

MOUTH  OF  STOCKADE  BEAVER  CREEK  TO  S  «  G   RAN'CH. 

S  &  G  ranch,  2.9  miles  west  of;  50  feet  northeast  of  bridge  over  main  irri- 
gation dit<;h,  40  feet  north  of  irrigation  ditch;  iron  post,  marked  "DW 
3683" 3,683.427 

S  &  G  ranch,  2.3  miles  west  of;  south  side  of  road;  wire  nail  in  root  of 
24-inch  pine 3,799.27 

S  &  G  ranch,  1.2  miles  west  of;  north  side  of  road  on  top  of  ridge;  wire  nail 
in  root  of  15-inch  pine ^ 3, 828. 12 

S  &  G  ranch,  50  feet  north  of  railway  station ;  50  feet  east  of  Burlington  & 
Missouri  track;  iron  post,  marked'*'DW  3704" 3, 703. 680 

SHEEP  CREEK.  NORTH  TO  BRIDGE  OVER  BEAVER  CREEK. 

South  Beaver  and  Main  Beaver  creeks,  2.8  miles  west  of  and  0.4  mile 
north  of  junction  of;  center  of  small  circular  mound;  iron  post,  marked 
*'DW3831" 3,831.010 

Oil  Creek,  2.3  miles  southeast  of;  8  miles  northwest  of  mouth  of  Stockade 
Beaver  Creek,  60  feet  west  of  wagon  road;  iron  post,  marked  **  DW  3820  "  3, 819. 963 

Oil  Creek,  0. 4  mile  east  of  mouth  of;  30  feet  west  of  junction  of  Main 
Beaver  Creek  road  with  Newcastle  road;  iron  post,  marked  '*  DW  3829  "  3, 828. 850 

Oil  Creek,  3  miles  northwest  of  mouth  of;  top  of  low  fiat  ridge,  20  feet 
east  of  road;  iron  post,  marked  "DW3862" 3,861.960 

Oil  Creek,  6.3  miles  northwest  of  mouth  of;  0.5  mile  northeast  of  mouth 
of  Mush  Creek,  south  side  of  low  fiat  ridge,  20  feet  east  of  road;  iron 
post,  marked  **DW3889" 3,889.003 

OIL  SPRING  TO  BEAVER   CREEK   BRIDGE,   VIA  JONES  AND  Y  T  RANCHES,   AND  OSAGE. 

Kilpatrick's  ranch,  0.8  mile  south  of;  85  feet  southwest  of  railroad  cross- 
ing, 25  feet  west  of  wagon  road;  iron  post,  marked  *' DW  4171 " 4, 171. 031 

Jones*8  ranch,  1  mile  north  of;  east  side  of  Oil  Canyon  on  east  side  of  road, 
foot  sandstone  cliff,  sandstone  6  by  15  feet,  6  feet  high  at  west  end; 
bronze  tablet,  marked  "DW4389"' 4,389.057 

Sundance  and  Osage  roads,  junction  of;  2.3  miles  southeast  of  Y  T  ranch, 
top  of  divide  between  Oil  and  Skull  creeks,  25  feet  south  of  road;  iron 
post,marked  **DW4282" 4,282.078 

Y  T  ranch,  10  feet  north  of  dwelling;  60  feet  west  of  Skull  Creek,  south 
sideof  road;  iron  post,  marked  "DW  4218" 4,217.956 

Osage,  0.5  mile  south  of;  75  feet  east  of  railroad  crossing,  25  feet  north  of 
wagon  road;  iron  post,  marked  '♦DW4312" 4,312.018 

Turner  Creek,  \  mile  southeast  of  mouth  of;  1  mile  east  of  Beaver  Creek; 
iron  post,  marked  **DW4066" 4,065.929 
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Feet. 
Turner  Creek,  about  2.3  miles  southeast  of  mouth  of;  1  mile  southeast  of 

Beaver  Creek  Ford,  25  feet  northeast  of  road;  iron  post,  marked  "  D\V 

4020" 4,019.948 

Beaver  Creek  bridge,  7.4  miles  north we.st  of;  J  mile  northeast  of  mouth  of 
Fidler  Creek,  top  of  ridge,  20  feet  east  of  road;  iron  post,  marked  '*  DW 
4002" 4,001.914 

Beaver  Creek  bridge,  4.4  miles  northwest  of;  2}  miles  southeast  of  mouth 
of  Tidier  Creek,  20  feet  east  of  road;  iron  post,  marked  "  DW  3973  "...  3, 972. 933 

NEWCASTLE  TO  CAMBRIA. 

Newcastle  Water  Company's  reservoir,  0.4  mile  northeast  of;  4  feet  north-  , 
east  of  railroad  crossing;  iron  post,  marked  "  DW  4625  " 4, 625. 067 

Cambria,  west  end  of  in  canyon;  15  feet  south  of  Kilpatrick's  cottage; 
125  feet  west  of  Burlington  and  Missouri  main  track;  200  feet  west  of 
coal  company's  main  office;  iron  post,  marke<i  "  DW  5100  " 5, 099. 971 

THOMPSON'S  RANCH,  AT  ANTELOPE  SPRINGS,  SOCTH  DAKOTA.  VEST  TO  BEAVER  CREEK, 
WYOMING,  THENCE  TO  8WE£t  dt  DAVIS'S  SAWMILL,  THENCE  TO  L  A  K  RANCH  VIA  SALT 
CREEK.  THENCE  SOUTHEAST  TO  INTERSECTION  OF  BUCK  SPRINGS  AND  GILLETTE  CANYONS. 

Thompson's  ranch,  0.7  mile  south  of;  iron  post,  marked  **DW  6480" 6,480.210 

VaiPs  ranch,  0.4  mile  southwest  of;  north  side  of  road  at  foot  of  hill,  below 
Dakota-Wyoming  State  line;  iron  post,  marked  *'  DW  5733  " 5, 733. 163 

Thompson's  ranch,  1,000  feet  northeast  of;  50  feet  east  of  intersection  of 
roads  for  Newcastle,  Antelope  Springs,  and  up  Beaver  Creek;  limestone 
3  by  2  feet  and  6  inches  high;  bronze  tablet,  marked  **  DW  4788  " 4, 788. 579 

Fawcett's  ranch,  0.3  mile  north  of;  east  side  of  road,  foot  of  rough  lime- 
stone bluff  75  feet  high,  limestone  bowlder  4  by  4  feet  and  1}  feet  high; 
bronze  tablet,  marked  "DW4637" 4,637.109 

Sweet  &  Davis'  sawmill,  1.3  miles  west  of;  175  feet  east  of  divide  l)etween 
Beaver  and  Salt  creeks,  sandstone  6  feet  in  diameter  and  2}  feet  high, 
on  south  side  of  road;  bronze  tablet,  marked  *'  DW  4601 " 4, 601. 176 

Newcastle,  3  miles  east  of;  75  feet  west  of  intersection  of  Antelope 
Springs,  Custer,  and  Newcastle  roads,  south  side  of  road;  iron  post, 
market!  "DW4344" 4,344.202 

L  A  K  ranch,  75  feet  east  of;  south  side  of  road;  iron  post,  marked 

**DW4308" 4,308.150 

L  A  K  ranch,  3.4  miles  southeast  of;  340  feet  northwest  of  intersection 
of  road  up  Redbird  Canyon  with  Newcastle  and  Custer  road,  75  feet 
west  of  road  in  a  rock  ledge;  bronze  tablet,  marked  **DW4487" 4,487.203 

Campbell's  ranch,  at  intersection  of  Buck  Springs  and  Gillette  Canyons 
in  South  Dakota;  iron  post,  marked  "DW4727" 4,727.367 

COLD  SPRING,  DOWN  COLD  SPRING  CANYON  TO  LOST  CANYON,  TO  HAIN'S  RANCH,  THENCE 
VIA  GRAND  CANYON  TO  RATTLESNAKE  CANYON,  AND  OVER  CEMENT  RIDGE  TO  PRATT'S 
(BEAR  GULCH  POST-OFFICE).  THENCE  TO  POWER'S  SAWMILL.^ 

Whitman's  ranch,  600  feet  southeast  of;  400  feet  east  of  fork  of  road  for 
McQuaig,  50  feet  north  of  road,  fiat  limestone  rock  3  by  6  feet;  bronze 
tablet,  marked  *'DW6110" \ 6,110.038 

Whitman's  ranch,  bed  of  Cold  Springs  Creek  at 6, 091. 

Hart's  ranch,  southwest  comer  of  house;  wire  nail  in  end  of  west  lower  log.  5, 941. 09 

Sawyer's  ranch,  150  feet  north  of;  20  feet  above  spring,  limestone  ledge; 
bronze  tablet,  marked  "DW5878" 5,878.129 

Fleming's  ranch,  2  miles  southeast  of;  copper  nail  in  root  of  15-inch  pine 
tree  25  feet  west  of  road 5,  785. 17 

^This  circuit  closed  with  an  error  of  1.4  feet  which  was  distributed  and  the  circuit  not  rerun. 
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Feet. 
Fleming's  ranch,  700  feet  west  of;  25  feet  west  of  road;  iron  post,  marked 

"DW5670" 5,669.866 

Fleming's  ranch,  1.7  miles  northeast  of;  copper  nail  in  root  of  15-inch  pine 

tree  on  west  side  of  road 5, 737. 90 

Fleming's  ranch,  2.7  miles  northeast  of;  rock  3  by  3  feet  and  2  feet  high; 

bronze  tablet,  marked  "DW5867" 5,866.724 

Hain's  ranch,  0.3  mile  southeast  of;  east  side  of  road,  limestone  rock  2  by  2 

feet,  near  rocky  point  northwest  side  of  intersection  of  three  ravines; 

bronze  tablet,  marked  **DW6177" 6,177.537 

Hain's  ranch,  0.7  mile  north  of;  copper  nail  in  root  of  20-inch  pine  tree 

on  east  side  of  road ." , 6, 251. 61 

Endicott's  ranch,  0.7  mile  north  of;  copper  nail  in  root  of  20-inch  pine 

tree  1 25  feet  east  of  road 6, 163. 01 

Endicott's  ranch,  1.8  miles  north  of;  east  side  of  road;  iron  post,  marked 

"mV6063" 6,062.443 

Endicott's  ranch,  4.3  miles  north  of;  copper  nail  in  root  of  30-inch  pine 

tree  on  north  side  of  road 5,800. 13 

Simpson's  ranch,  30  feet  northeast  of;  east  side  of  Grand  Canyon,  sand- 
stone rock  near  foot  of  hill;  bronze  tablet,  marked  "  DW  5740" 5, 739. 369 

Simpson's  ranch,  1.1  miles  northwest  of;  copper  nail  in  root  of  24-inch 

pine  tree  on  west  side  of  road 5,639.20 

Wood's  ranch,  215  feet  south  of;  middle  of  canyon,  sandstone  rock  2  by  4 

feet  and  18  inches  high;  bronze  tablet,  marked  **D\V  5459" 5,458.307 

Wood's  ranch,  1.7  miles  northwest  of;  mouth  of  Rattlesnake  Canyon, 

north  side  of  canyon;  iron  post,  marked  **DW5340" 5,339.181 

Wood's  ranch,  5.3  miles  northeast  of;  limestone  rock  8  by  6  feet  and  18 

inches  high,  north  of  road;  bronze  tablet,  marked  "DW5912" 5,911.124 

Wood's  ranch,  5.8  miles  northeast  of;  copper  nail  in  top  of  6-inch  pine 

stump  in  channel  of  canyon 6, 075. 82 

Wood's  ranch,  7.1  miles  northeast  of;  top  of  Cement  Ridge,  north  of  road; 

copper  nail  in  root  of  12-inch  pine  tree 6, 534. 51 

Wood's  ranch,  7}  miles  northeast  of;  2.1  feet  southeast  of  closing  comer 

of  line  common  to  /Is.  4  and  5  N.,  R.  1  E.,  on  Wyoming-Dakota  line, 

t  mile  south  of  road;  iron  post,  marked  **DW6304" 6,302.965 

Wood's  ranch,  7.8  miles  northeast  of;  200  feet  north  of  Lone  Grave;  copper 

nail  in  root  of  12-inch  pine  tree  on  east  side  of  road 6, 257. 37 

Wood's  ranch,  8.5  miles  northeast  of;  li  miles  southeast  of  Welcome;  25 

feet  east  of  intersection  of  Welcome  post-office,  Bear  Gulch  post-office, 

and  Cement  Ridge  roads;  25  feet  west  of  State  line;  iron-  post,  marked 

"DW6238" 6,236.924 

Fork  of  Nigger  Hill  and  Bear  Gulch  post-office  roads 6, 194. 5 

Pratt's  ranch,  1.3  miles  west  of;  }  mile  east  of  Bear  Gulch,  intersection  of 

Welcome,  Bear  Gulch,  and  Spearfish  roads;  iron  post,  marked  "DW 

5834" 5,832.912 

Pratt's  ranch  (Bear  Gulch  post-office) ,  1,000  feet  west  of;  45  feet  south  of 

road,  north  bank  of  Potato  Gulch,  quartzite  cliff;  aluminum  tablet, 

marke<l**DW5836" 5,534.860 

Pratt's  ranch,  bed  of  Beaver  Creek  at 5, 505. 00 

Pratt's  ranch,  1  mile  northeast  of;  wire  nail  in  root  of  15-inch  pine  tree 

north  of  road 5,844.46 
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WYOMING. 


SHEKIDAN,  BIGHORN,  AND  JOHNSON   COUNTIES. 
Dayton,  Cloud  Peak,  Hyattville,  and  Fort  McKinney  Quadranglbb. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  set 
in  the  center  of  the  front  of  the  citv  hall  at  Sheridan,  and  marked 
**3738."  The  elevation  was  obtained  by  subtracting  12  feet  from  the 
elevations  determined  by  the  Burlington  and  Missouri  River  Railroad 
for  a  bench  mark  at  Sheridan.  This  correction  reduces  the  Burling- 
ton and  Missouri  River  Railroad  elevations  to  the  Northern  Pacific 
Railwav  elevations  from  St.  Paul,  Minnesota.  The  elevation  of  the 
Sheridan  datum  was  assumed  to  be  3,737.560  feet  above  mean  sea 
level;  the  bench  marks  dependent  upon  this  datum  are  stamped 
"  SHER"  in  addition  to  the  figures  of  elevation. 

For  additional  elevations  in  this  localitv,  see  the  Nineteenth  Annual 
Report  of  the  United  States  Geological  Survey,  page  315  of  the 
Appendix. 

The  leveling  was  done  in  1898  by  Mr.  C.  E.  Worthington,  and  in 
1898  and  1899  by  Mr.  E.  W.  Glafcke,  under  the  general  direction  of 
Mr.  Frank  Tweed}-,  topographer. 

8HEBIDAN,    ALONG   PUBLIC  ROAD,    TO   DAYTON. 

Feet 
Sheridan,  2}  miles  northwest  of;  20  feet  east  of  road,  in  saddle  on  divide 

between  Goose  and  Soldier  creeks;  iron  post,  marked  "  SHER  4087  " . .  4, 087. 053 

Sheridan,  5}  miles  northwest  of;  100  feet  west  of  road,  at  corner  of  wire 
fence;  i  mile  east  of  Keer's  ranch;  iron  post,  marked  **  SHER  3980  " . .  3, 979. 884 

Sheridan,  8.4  miles  northwest  of;  30  feet  east  of  road,  at  corner  of  fence; 
t  mile  west  of  Emmon's  ranch;  iron  post,  marked  '*  SHER  4162  '* 4, 161. 918 

Sheridan,  10.9  miles  northwest  of;  15  feet  west  of  road,  on  divide  between 
Soldier  and  Wolf  creeks;  iron  post,  marked  **  SHER  4423  " 4, 4223. 976 

Sheridan,  13.7  miles  northwest  of;  30  feet  west  of  road  in  front  of  school- 
house;  300  feet  south  of  Garrard  and  Snyder's  ranch;  iron  post,  marked 
"SHER.  4109" : 4,108.932 

Sheridan,  16.3  miles  northwest  of;  20  feet  west  of  road  on  divide  between 
Wolf  Creek  and  Tongue  River;  iron  post,  marked  ''  SHER.  4460  "  ....  4, 459. 845 

DAYTON,    ALONG   PUBLIC  ROAD  TO   M'CULLOUGH's  RANCH. 

Dayton,  town  of;  75  feet  south  of  road;  at  comer  post  of  wire  fence;  150 
feet  south  of  Baker's  store;  iron  post,  marked  "SHER.  3916" 3,916.688 

Dayton,  6.7  miles  west  of;  10  feet  north  of  road;  }  mile  west  of  Van  J^pss's 
road  ranch;  J  mile  east  of  junction  oif  Dayton  and  Parkman  road;  iron 
post,  marked  "SHER.  5115" 5,114.403 

Dayton,  8.8  miles  west  of;  30  feet  south  of  road;  J  mile  southwest  of 
divide  between  Columbia  and  Smith  creeks;  tablet  in  sandstone  rock, 
marked  "SHER.  5739" 5,739.217 

Dayton,  12.7  miles  west  of;  15  feet  south  of  road;  J  mile  east  of  triangula- 
tion  station  on  Freezeout  Mountain;  bronze  tablet  set  in  rock  10  by  10 
by  3  feet, marked  " SHER.  7818" 7,817.984 
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Feet. 
Dayton,   17.5  miles  west  of;  15  feet   south  of  road;  100   feet   south   of 

Gran^r  ditch,  on  divide  between  Little  Horn  River  and  Fools  Creek; 

iron  post,  marked  "SHER.  7469" 7,468.987 

Dayton,  24.3  miles  west  of;  400  feet  south  of  road;  1  mile  west  of  and  } 

mile  south  of  McCullough's  road  ranch  at  quarter  corner  between  sees.  3 

and 4,  T.55N.,  R.89  W.;  iron  post,  marked  **SHER.  8124" 8,123.968 

m'ccllough's  road  ranch,  aloxg  public  road  via  bald  mountain  cfty 

TO   WILLOW  springs. 

McCullough's  road  ranch,  7.8  miles  northwest  of;  100  feet  southeast  of 

sees.  14, 15,  22,  and  23,  T.  55  N.,  R.  90  W.;  50  feet  south  of  road;  iron 

post,  marked  "SHER.  8446" 8,445.988 

Little  Bald  Mountain,  about  4  miles  south  of;  20  feet  north  of  road;  300 

feet  east  of  Tongue  River  and  600  feet  north  of  crossing  of  small  stream; 

iron  post,  marked  ''SHER.  8670" ' 8,670.322 

Little  Bald  Mountain,  at  the  foot  of;  on  south  side  at  junction  of  Bald 

Mountain  and  Shell  wagon  road,  15  feet  west  of  Bald  Mountain  road; 

iron  post,  marked  "SHER.  9171"  9,170.992 

Little  Bald  Mountain,  on  top  of;  i  mile  northeast  of  signal  station;  15 

feet  north  of  road;  iron  post,  marked  ''SHER.  9829" 9,828.454 

Bald  Mountain  City,  about  2J  miles  west  of;  on  divide  between  Porcupine 

Creek  and  Middle  Fork  of  Little  Horn  River;  20  feet  south  of  road;  iron 

post,  marked  "SHER.  9209" 9,209.015 

Bald  Mountain  City;  rock  in  place;  aluminum  tablet,  marked  "SHER. 

8907" \ 8,907.184 

Duncan  Mountain,  on  top  of;  3  miles  north  of  Fortunatus  mill;  aluminum 

tablet  set  in  side  of  rock  150  feet  east  of  road;  marked  "SHER.  9810".  9,809.970 
Duncan  Mountain,  3  miles  nprth  of;  on  divide  between  drainage  to  Little 

Horn  River  and  head  of  Trout  Creek;  20  feet  west  of  road;  marked 

''SHER.  9566" 9,565.744 

Duncan  Mountain,  5}  miles  north  of;  in  saddle  on  divide  between  head 

of  Lodgegrass  Creek  and  head  of  Trout  Creek;  1,000  feet  west  of  Little 

Horn  wagon  road;  aluminum  tablet  set  in  rock  level  with  ground; 

large  mound  of  rock  20  feet  north,  marked  ' '  SHKR.  9327  " 9, 326. 956 

Lodgegrass  Creek,  spring  on  hill  about  2  miles  southwest  of;  on  high 

divide  25  feet  south  of  road;  iron  post,  marked  " SHER.  9021 " 9, 021. 243 

Lodgegrass  Creek,  spring  on  hill  about  1}  miles  northeast  of;  on  high 

ridge,  30  feet  south  of  road;  aluminum  tablet,  marked  "SHER.  8600" . .  8, 599. 463 
Willow  Spring,  about  1  mile  southwest  of;  25  feet  south  of  road;  about 

4i  miles  from  the  Ed.  Town  ranch;  iron  post,  marked  **SHER.  7151".  7, 150. 811 

m'CULLOUGH's  road  ranch   south   ALONG    PUBLIC  ROAD    TO  HYATTVILLE  AND 

SHERIDAN   ROAD. 

McCuUough's  road  ranch,  1 J  miles  northeast  of;  at  J  corner  between  sees. 

35  and  36,  T.  55  N.,  R.  89  W.;  iron  post,  marked  "SHER.  7885" 7,884.418 

McCuUough's  road  ranch,  5.2  miles  south  of;  at  southeast  comer  of  sec. 

12,  T.  55  N.,  R.  89  W.,  200  feet  west  of  road;  iron  post,  marked  **8183"  .  8, 183. 366 
McCuUough's  road  ranch,  8.7  miles  south  of;  southeast  comer  of  sec.  12, 

T.  55  N„  R.  89  W.,  3  miles  south  and  1  mile  east  of;  25  feet  east  of  road; 

100  feet  east  of  grove  of  timber;  iron  post,  marked  '•SHER.8433" 8,433.373 

McCuUough's  road  ranch,  14i  miles  southwest  of;  on  divide  between  South 

Fork  of  Tongue  River  and  head  of  Willow  Creek,  about  40  feet  east  of 

wagon  road  and  1  mile  north  of  crossing  of  South  Fork  of  Tongue  River; 

iron  post,  marked  '*SHER.8915" 8,915.303 
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Feet. 
McCuUoagh's  road  ranch,  about  15  miles  southwest  of;  1}  miles  south  of 

crossing  of  south  fork  of  Tongue  River,  on  high  ridge  40  feet  east  of  road; 

aluminum  tablet, marke<i  **SHER.9050" 9,050.357 

McCuUoujfh's  road  ranch,  about  17§  miles  southwest  of;  on  divide  l)etween 

two  small  streams  and  2  miles  northeast  of  H yattville  road,  20  feet  west 

of  road;  iron  post, mai-ked  "SHER. 9320" 9,320.325 

LITTLE    BALD    MOUNTAIN,    ALONG    COUNTY    ROAD,  TO    SHELL    POST-OFFICE    AND 

H YATTVILLE  ROAD.* 

Little  Bald  Mountain,  3  miles  south  of;  25  feet  west  of  road;  aluminum 
tablet,  marked  "SHER.  8957" 8,957.104 

Little  Bald  Mountain,  5}  miles  southwest  of;  20  feet  east  of  road,  400  feet 
north  of  small  stream;  aluminum  tablet,  marked  ''SHER.  8939" 8, 939. 160 

Little  Bald  Mountain,  about  9^  miles  south  of;  5  feet  south  of  road;  alumi- 
num tablet,  marked  "SHER.  7917" 7,917.699 

Little  Bald  Mountain,  about  12}  miles  south  of;  about  2}  miles  northeast 
of  William  Hunt's  ranch, 10  feet  south  of  road;  aluminum  tablet,  marked 
**SHER.  6877" 6,877.688 

Little  Bald  Mountain,  15  miles  southwest  of;  300  feet  south  of  William  Hunt's 
house;  20  feet  west  of  road;  290  feet  west  and  110  feet  north  of  quarter 
corner  between  sees.  4  and  32  on  line  between  Ts.  54  and  55  N., 
R.  91  W.;  aluminum  tablet,  marked  "SHER.  5923" 5,923.239 

William  Hunt's  ranch,  3  miles  south  of;  20  feet  west  of  road  in  Red  Canyon 
and  about  3}  miles  north  of  Peter  Ender's  ranch;  iron  post,  marked 
**SHER.  5100" 5,100.596 

William  Hunt's  ranch,  7  miles  south  of;  at  the  southwest  comer  of  Peter 
Ender's  ranch;  15  feet  east  of  road;  12.7  feet  west  of  comer  of  sees. 
32, 33,  4,  and  5  on  line  between  Ts.  53  and  54  N.,  R.  91  W. ;  iron  post, 
marked  **SHER.  4516" 4,516.655 

William  Hunt's  ranch,  11}  miles  southeast  of;  2^  miles  north  of  Shell  post- 
oflSce,  600  feet  west  of  crossing  of  Horse  Creek  on  north  side  of  road;  300 
feet  southwest  of  schoolhouse;  iron  post,  marked  "  SHER.  4426  " 4, 426. 066 

Shell  post-office,  400  feet  east  and  200  feet  south  of;  20  feet  south  and  20 
feet  east  of  wagon  road;  750  feet  southwest  of  crossing  of  Shell  Creek, 
situated  in  the  SE.  \  of  sec.  26,  T.  53  N.,  R.  91  W.;  iron  post,  marked 
**SHER.  4182" * 4,183.011 

Shell  post-office,  3}  miles  southeast  of;  about  }  mile  south  of;  Hatton 
ranch,  500  feet  west  of  Trapper  Creek,  20  feet  west  of  wagon  road;  iron 
post,  marked  *'SHER.4443" 4,444.119 

Shell  post-office,  8  miles  southeast  of;  on  low  divide  betweeu  Trapper 
Creek  and  Red  Canyon,  60  feet  north  of  road;  about  3}  miles  northwest 
of  Red  Canyon  Spring;  iron  post,  marked  "  SHER.  5816  " 5, 816. 964 

Shell  post-office,  12  miles  southeast  of  and  about  6  miles  northwest  of  the 
Null  Timber,  20  feet  north  of  road;  150  feet  north  of  Red  Spring;  iron 

post,  marked  **SHER.6604" 6,604.967 

. s 

1  There  is  an  error  of  1.5  feet  iu  the  closure  of  this  circuit.    On  account  of  the  roughness  of  the 
country  the  error  was  distributed  and  the  circuit  not  rerun. 
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DAYTON,  VIA  OHLMAN  AND  PARKMAN  TO  WILLOW  SPRINGS. 

Feet. 
CJolumbus  Creek,  }  mile  northwest  of;  15  feet  east  of  road;  northwest  comer 

of  pasture  fence;  iron  post,  marked  "SHER.  4157*' 4,156.772 

Ohlman,  200  yards  east  of;  northwest  comer  of  W.  Wagner's  pasture  at 
forks  of  road;  100  yards  west  of  Ohlman  schoolhouse  and  200  yards  south 
of  Burlington  and  Missouri  River  Railroad  tracks;  iron  post,  marked 
"SHER.  4138" 4,137.841 

Parkman,  southwest  comer  of  post-office;  iron  past  on  Main  street,  marked 

"SHER.  4292" 4,291.761 

Pass,  100  yards  north  of  old  post-office  and  road  ranch;  at  southeast  corner 
of  Bales' s  ranch ;  250  yards  west  of  Burlington  and  Missouri  River  Railroad 
tracks;  iron  post, marked  **SHER.  4116" 4,115.891 

Stack  post-office,  1  mile  northeast  of;  100  yards  north  of  East  Pass  Creek, 
inside  northwest  corner  of  fence  around  Powers'  ranch  residence;  iron 
post,  marked  *'SHER  4510" 4,510.292 

Stack,  2  miles  west  of;  250  feet  southwest  of  schoolhouse  No.  19,  at  forks 
of  road,  and  foot  of  divide  between  East  and  West  Pass  creeks,  at  north- 
west corner  of  fence;  iron  post,  marked  *'SHER  4789"... 4,789.166 

West  Pass  Creek,  1  mile  west  of;  on  top  of  divide  between  West  Pass  and 
Gray  creeks;  10  feet  north  of  road;  limestone  bowlder  }  mile  south  of 
Rose  Dana's  ranch  house;  large  mound  of  rocks  alongside;  aluminum 
tablet, marked  "SHER5177" 5,176.851 

Little  Bighorn  River,  3  miles  southeast  of;  on  top  of  divide  at  head  of  Red 
Gulch  and  forks  of  road;  iron  post,  marked  **  SHER  5191 " 5, 190. 749 

Ed  Town's  ranch  house,  300  feet  northwest  of;  north  side  of  road;  iron 
po8t,marked  ''SHER  4453" 4,452.765 

Taylor's  ranch,  i  mile  west  of;  Little  Bighorn  Canyon  south  side  of  pack 
trail;  iron  post, marked  "SHER  4442" 4,442.082 

Little  Bighorn,  2  miles  north  of;  fork  of  Bald  Mountain  and  Lodgegraas 
road;  iron  post, marked  " SHER  4553 " 4,553.263 

EAST  ALONG  ROAD  TO  COAL  BANKS,    VIA   WYOMING-MONTANA    LINE,    TO   A 

POINT  5   MILES  WEST  OP  PASS. 

Baker's  ranch,  IJ  miles  east  of;  on  divide  between  Owl  and  Sixmile  Creek, 
i  mile  south  of  Montana^  and  Wyoming  boundary  line,  50  feet  north  of 
road;  iron  post, marked  "SHER  4496" 4,495.700 

DAYTON,    DOWN  TONGUE  RIVER,    VIA    HIGSBEE,    TO   SHERIDAN. 

Ranchester,  3  miles  west  of;  at  forks  of  road  to  Bingham  and  Dayton,  i 
mile  north  of  Tongue  River;  iron  post,  marked  "  SHER  3839  " 3, 838. 578 

Bingham,  old  post-office,  150  yards  northwest  of;  25  feet  west  of  road, 
300  feet  west  of  ford  at  Wolf  Creek;  iron  post,  marked  "SHER  3887 " .  3, 886. 656 

•Ranchester,  southeast  comer  McShane  &  Co.'s  store  building;  iron  post, 

•     marked  "SHER3751" 3,750.516 

Ranchester,  3  miles  east  of;  northeast  corner  of  Burlington  and  Missouri 
River  Railroad  right-of-way  fence,  35  feet  north  of  Burlinjifton  and  Mis- 
souri River  Railroad,  near  cattle  guard;  iron  x>ost, marked  "SHER 
3698" 3,698.229 

Slater  Creek,  100  feet  west  of;  at  junction  of  crossroads,  400  feet  due  south 
of  Bob  Hays's  ranch  building  and  50  feet  north  of  crossing  of  Burlington 
and  Missouri  River  Railroad  track;  iron  post,  marked  "SHER  3660" . .  3, 659. 993 

Higsbee,  1  mile  north  of;  on  divide  between  Goose  and  Day  creeks,  25 
feet  north  of  road;  iron  post,  marked  "SHER  3893" '. 3,892.971 

t 
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Feet. 
Sheridan,  3  miles  east  of;  5  feet  to  left  of  road,  alongside  Burlington  and 

Missouri  River  Railroad  right-of-way  fence,  half  way  between  Sheridan 

andHigsbee;  iron  post,  marked  "SHER3682" 3,681.802 

UP  SLATER  CREEK   TO   HIDDENWATER  CREEK. 

Hiddenwater  Greek  Springs,  1  mile  north  of;  on  hill  400  feet  east  of  road 
near  top  of  divide  between  Hiddenwater  and  Ash  creeks;  bronze  tablet 
in  ledge  of  rock,  mound  of  rock  6  feet  high,  8  feet  south,  marked 
"SHER  4307" 4,306.300 

SHERIDAN  TO   WOLF  CREEK,  VIA   GOOSE  ROAD  TO  BECKTOK. 

Sheridan,  3.2  miles  northwest  of;  20  feet  north  of  road  up  Big  Goose 
Creek,  on  south  slope  of  >>ench  above  Big  Goose  Creek;  iron  post, 
marked  "SHER3870" 3,869.724 

Sheridan,  6.3  miles  northwest  of;  50  feet  west  of  and  l^tween  forks  of 
Owl  Creek  and  Big  Goose  Creek  roads  at  fence  comer,  200  feet  due  east 
of  ranch  house;  iron  post,  marked  "SHER  3926" 3,925.837 

Beckton,  2(  miles  northeast  of;  30  feet  north  of  road  at  intersection  of 
Rapid  Creek  and  Big  Goose  Creek,  on  ix>int  of  hill;  iron  post,  marked 
"SHER4015" 4,015.285 

Beckton  post-office,  300  yards  northwest  of;  at  northwest  comer  of  fence, 
near  junction  of  Big  Goose  Creek  and  Dayton  roads;  iron  post,  marked 
"SHER4085" 4,084.997 

Beckton,  2.7  miles  northwest  of;  200  feet  south  of  Soldier  Creek,  50  feet 
west  of  road,  J  mile  above  P.  K.  ranch;  iron  post,  marked  "SHER 
4778" 4,478.170 

Beckton,  5.5  miles  northwest  of;  25  feet  east  of  road,  in  lane;  iron  post, 
marked  "SHER4278" 4,278.081 

Burnett's  ranch  down  buffalo  and  casper  road,  via  hesse  ranch,  to 

TRABINO   post-office,    THENCE  TO   POINT  OF   BEGINNING. 

T.  A.  ranch,  i  mile  west  of  dwelling  house;  east  side  of  lane  oii  Buffalo 
and  Canper  stage  roads;  iron  iK)st,  marked  '*SHER4963" 4,962.165 

Billy  Creek,  1  mile  south  of;  divide  of  Billy  Creek  and  Poison  Creek  at 
forks  of  road,  on  etige  of  hill  descending  to  drainage  of  Poison  Creek; 
iron  post,  marked  "SHER4943" 4,942.604 

Poison  Creek,  1  mile  south  of;  60  feet  east  of  road,  top  of  divide  between 
Poison  and  Middle  forks  of  Crazy  Woman  Creek;  iron  post,  marked 
^*SHER4952" 4,951.751 

Fred.  Hesse's  ranch  house,  50  feet  west  of;  150  feet  north  of  middle  fork 
of  Crazy  Woman  Creek;  iron  i>o8t,  marked  "SHER  4776" 4,775.543 

Long's  ranch,  3  miles  west  of;  on  divide  between  middle  fork  and  south 
fork  of  Crazy  Woman  Creek,  20  feet  south  of  road,  and  200  yards  north 
of  ditch;  iron  post, marked  "SHER  4669" 4,667.944 

Long's  ranch,  northwest  comer  of  yard  around  dwelling  house;  150  feet 
north  of  Crazy  Woman  Creek,  in  KIV.  J  of  sec.  10,  T.  47  N.,  R.  81  W., 
sixth  principal  meridian;  iron  post,  marked  *'  SHER  4511 " 4, 510. 398 

Trabing  post-office,  J  mile  west  of;  at  forks  of  road  30  feet  north  of;  iron 
poet,  marked  •*SHER4476" 4,475.629 

Trabing,  3i  miles  northwest  of;  on  divide  between  Buffalo  and  Douglas 
stage  road,  in  T.  48  N.,  R.  81 W.,  sixth  principal  meridian;  bronze  tablet, 
marked  "SHER  4605" 4,604.416 
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Feet 
Trabing,  7i  miles  northwest  of;  on  divide  between  Buffalo  Wallows  and 

Crazy  Woman  Creek,  25  feet  west  of  road;   large  sandstone  bowlder; 

aluminum  tablet,  markeir'SHER  4825" 4,824.531 

FROM   POINT  ON   PUBLIC  ROAD  2   MILES   SOUTHWEST  OF  CLOUD  PEAK   RANCH 
TO    EAST   TENSLEKP   CREEK,   VIA    PUBLIC    ROAD. 

Doyle  Creek,  J  mile  north  of;  150  feet  south  of  Tensleep  road;  granite 
bowlder  on  edge  of  swamp 8, 474. 64 

Doyle  Creek,  quartz  bowlder  on  south  bank;  chisel  marks 8, 496. 27 

Doyle  Creek,  1  mile  west  from  crossing  of;  top  of  divide  between  Doyle 
Creek  and  Powder  River  drainage;  granite  bowlder  30  feet  southwest  of 
road;  bronze  tablet,  marked  ^'SHER  8812" 8,812,008 

North  Fork  of  Powder  River,  350  feet  east  of  public  road  crossing;  granite 

bowlder  25  feet  south  of  road;  bronze  tablet,  marked  "  SHER  8548  " . .  8, 547. 826 

Powder  River  and  Canyon  Creek,  on  divide  between;  west  of  road  in  first 
timber  north  of  T.G.Smith's  ditch;  copper  nail  in  root  of  lai^  pine 
tree;  tree  blazed  and  marked 8, 760. 50 

Canyon  Creek,  divide  between;  copper  nail  in  root  of  large  pine  tree  5 
feet  east  of  road 9,040.49 

Canyon  Creek,  900  feet  south  of  crossing,  on  brow  of  hill  above  creek; 
granite  ledge,  mound  of  rock  alongside,  20  feet  southwest  of  road;  bronze 
tablet,  marked  "SHER9069" 9,068.557 

Canyon  Creek,  1  mile  west  of;  copper  nail  in  root  of  large  pine  tree  5  feet 
east  of  road;  elevation  scribed  in  tree  and  tree  blazed  all  around 9, 086. 16 

Canyon  Creek,  1}  miles  north  of  crossing;  1,000  feet  south  of  crossing  of 
northwest  branch  of  Canyon  Creek;  granite  bowlder  30  feet  east  of  road; 
mound  of  rocks  alongside;  bronze  tablet,  marked  "SHER  9212" 9, 210. 478 

Tensleep  drainage,  east  slope  of;  granite  bowlder  40  feet  east  of  road; 
mound  of  rocks  alongside 9, 398. 68 

East  Tensleep  lakes,  about  4  miles  south  of;  about  i  mile  due  south  of 
East  Fork  of  Tensleep  Creek;  top  of  divide  overlooking  Tensleep  drain- 
age; granite  bowlder  20  feet  west  of  road;  mound  of  rocks  alongside; 
bronze  tablet,  marked  "SHER9568" 9,567.478 

FROM   EAST  TENSLEEP   CREEK  VIA  TRAIL   AND   MUDDY    PASS   ROAD  TO   BUFFAIX) 

AND   TENSLEEP   ROAD. 

Canyon  Creek  and  l..ee  Creek  divide,  2J  miles  northwest  of  saddle  where 
road  crosses  summit  of  range;  large  granite  bowlder  with  mound  of  rocks 
alongside;  bronze  tablet,  marked  "SHER  9851" 9,850.570 

Muddy  Pass  road,  i  mile  east  of  intersection  of,  with  trail  to  East  Tensleep 
Lake;  in  saddle  on  summit  of  range;  granite  lx>wlder  300  feet  north  of 
road;  bronze  tablet,  markeil  "SHER  9666" 9,665.664 

Muddy  Pass,  top  of;  copper  nail  in  root  of  large  pine  tree  10  feet  east  of 
road,  tree  blazed  and  scribed 9, 429. 41 

Muddy  Pass,  1  mile  east  of;  granite  bowlder  6  feet  west  of  road  in  heavy 
timber,  mound  of  rocks  around  same;  bronze  tablet,  marked  "8HER 
8872" 8,871.478 

Poison  Creek,  first  park  at  head  of;  copper  nail  in  root  of  large  pine  tree 
15  feet  east  of  road;  tree  blazed  and  marked  **T.  B.M." 8,414.79 

Poison  Creek,  150  feet  north  of;  IJ  miles  west  of  Buffalo  and  Hyattville 
stage  road  in  open  park,  granite  ledge  50  feet  north  of  Muddy  Pass  road; 
mound  of  rocks  alongside;  bronze  tablet,  marked  *'SHER8209" 8,208.949 
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FEOM  CLOUD    PEAK    RAN'CH    TO  BCPFALO   AND   HYATTVILLE   PUBLIC    ROAD  AT 
JUNCTION  OF  TENSLEEP  ROAD,    VIA   BULL  CAMP  MINING   DISTRICT. 

Feet. 
Mesa  between  Poison  Creek  and  fork  of  Crazy  Woman  Creek,  on  granite 

ledge  500  feet  west  of  road ;  mound  of  rocks  alongside 7, 997. 89 

Cloud  Peak  ranch,  3  miles  south  of;  at  Mattox  Ranch;  granite  boulder  in 

field  15  feet  east  of  road;  bronze  tablet,  marked  "  SHER  7885  " 7, 885.  775 

Bull  Camp,  150  yards  north  of  Bull  Creek  (a  fork  of  Crazy  Woman  Creek) 

in  the  Bull  Camp  mining  district;  granite  ledge  with  mound  of  rocks 

alongside;  bronze  tablet,  marked  **SHER7696" 7,696.463 

Shaft  house  on  hill,  300  feet  south  of  road;  due  south  of;  granite  bowlder 

with  mound  of  rocks  alongside 7, 804. 60 

Bull  Camp,  3  miles  southwest  of;  on  road  to  Powder  River;  on  divide 

between  Powder  River  drainage  and  Crazy  Woman  drainage;  granite 

bowlder  25  feet  north  of  road;  bronze  tablet,  marked  **  SHER  7979  '*..  7, 979. 815 
Bull  Camp,  6  miles  west  of;  along  road  west  of  Bull  Camp  to  Powder 

River;  limestone  ledge  with  mound  of  rocks  alongside,  20  feet  north  of 

point  where  road  first  gets  near  timber,  J  mile  west  of  Two  Creek; 

bronze  tablet,  marked**  SHER  8041" 8,041.654 

PUBLIC  ROAD  PROM  UNCLE  BILLTS  FLAT  OVER  POWDER  RIVER  AND  CANYON 
CREEK  DIVIDE,  TO  INTERSECTION  WITH  CLOUD  PEAK  RANCH  AND  TENSLEEP 
LAKES  ROAD. 

Powder  River  and  Tensleep  lakes  road,  3  miles  north  of  where  road  inter- 
sects Buffalo  and  Hyattville  road;  granite  bowlder  125  feet  west  of  road, 
on  a  divide  between  tributaries  of  Canyon  Creek;  bronze  tablet,  marked 
"SHER  8429" 8,429.176 

Union  Gulch  and  Powder  River  divide;  granite  boulder  15  feet  west  of 
road 8,604.446 

PUBLIC   ROAD    FROM    BUFFALO   AND   HYATTVILLE  ROAD    CROSSING   OF   POWDER 

RIVER  TO  BEARTRAP  CREEK. 

Uncle  Billys  Flat,  on  southeast  end  of;  300  feet  east  of  road,  on  divide 
between  Billy  Creek  and  tributary  of  Powder  River;  limestone  bowlder; 
copper  bolt,  marked  "SHER  8049". 8,049.246 

Beartrap  Creek  and  Mail  Cabin  Creek  divide,  on  top  of;  }  mile  south  of 
Mail  Cabin  Creek  and  1  mile  north  of  Beartrap  Creek;  limestone 
bowlder  5  feet  west  of  road,  mound  of  rocks  alongside;  copper  bolt, 
marked  "SHER  7876" 7,876.506 

FROM  WICK  ware's  RANCH,   ALONG  COUNTY  ROAD,  TO  PAINTROCK   LAKES. 

County  road  and  Moccasin  ranch  road,  }  mile  northwest  of  junction  of; 
i  mile  due  west  of  large  bunch  of  small  pines  about  where  road  leaves 
cedar  timber  going  north;  behind  small  bushes  at  foot  of  limestone 
ledge  on  east  side  of  road ;  aluminum  tablet,  marked  *  *  SHER  6418 ".. .  6, 417. 966 

Paintrock  lakes  road  and  Rhinehart's  sawmill  road,  junction  of;  in  fork 
of  roads,  top  of  mountains;  large  granite  bowlder;  aluminum  tablet, 
marked  "SHER  8304" 8,304.997 

Sawmill,  H  miles  northeast  of;  large  granite  bowlder  30  feet  north  of  road 
on  edge  of  small  timber;  trees  trimmed  all  around  point;  bronze  tablet, 
marked  "SHER  8670" 8,670.092 

Paintrock  lakes,  2 J  miles  south  of;  near  top  of  divide  between  drainage 
of  Medicinelodge  and  Paintrock  creeks,  f  mile  southwest  of  where 
road  enters  strip  of  timber;  limestone  ledge  20  feet  east  of  road,  mound 
of  rock  alongside;  aluminum  tablet  marked  ' '  SHER  9309 " 9, 309. 00 
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Feet 
Paintrock  lakes,  1)  mile  southwest  of;  on  divide  between  Medicinelodge 

and  Paintrock  creeks;  300  feet  east  of  where  road  makes  right  turn  from 

north  to  east;  granite  bowlder  10  feet  north  of  road  in  edge  of  timber; 

trees  trimmed  and  blazed  all  around;  aluminum  tablet,  marked  ''SHER 

9223" 9,223.048 

FROM    FORK   OF  BUFFALO   AND    BISTER  HILL    ROAD,    NORTH    VIA    SISTER  HILL 
ROAD  AND   FORT   m' KINNEY   ROAD  TO  BUFFALO. 

North  Fork  of  Crazy  Woman  Creek,  200  feet  north  of;  lai^e  granite  bowlder 
on  hill  200  feet  west  of  road,  between  forks  of  creek;  aluminum  tablet, 
marked  **SHER  7714" 7,714.315 

North  Fork  of  Crazy  Woman  Creek,  2\  miles  north  of;  large  granite 
bowlder  6  feet  west  of  road;  on  west  side  of  park  at  edge  of  timber; 
aluminum  tablet,  marked  **SHER8253" 8,253.171 

Sister  Hill  road  and  corduroy  road  to  sawmill  on  Sour  Dough  Creek,  100  feet 
south  of  junction  of;  i  mile  south  of  cabin  at  fork  of  Sister  Hill  road  and 
Fort  McKinney  road;  granite  bowlder  30  feet  east  of  road  on  east  side 
of  park  mound  of  rocks  alongside;  aluminum  tablet,  marked  **SHER 
8076" 8,076.403 

Sour  Dough  Creek,  J  mile  north  of  road  crossing;  60  feet  east  of  road,  on 
side  of  hill  draining  to  creek;  granite  bowlder;  aluminum  tablet,  marked 
*'SHER7831" 7,831.070 

Middle  Fork  of  Clear  Creek,  700  feet  north  of  road  crossing  and  50  feet  west 
of  road;  lai^e  bowlder,  mound  of  rocks  alongside;  aluminum  tablet, 
marked  "SHER7378" 7,378.220 

North  Fork  of  Clear  Creek,  J  mile  west  of;  granite  ledge  60  feet  north  of 
road,  iai^  mound  of  rocks  alongside;  aluminum  tablet,  marked  '*SH£R 
7042" 7,042.132 

Needles,  600  feet  west  of;  6  feet  north  of  road,  near  top  of  grade  of  old 
military  road  to  Fort  McKinney;  limestone  ledge  with  mound  of  rocks 
alongside;  aluminum  tablet,  marked  "SHER6476" 6,476.532 

Fort  McKinney,  f  mile  west  of;  10  feet  north  of  road;  500  feet  north  of 
Clear  Creek;  granite  bowlder,  mound  of  rocks  alongside;  aluminum  tab- 
let, marked  "SHER5322" 5,322.530 

WYOMING— IDAHO. 

UINTA  COUNTY,  WYOMING,   AND   FREMONT  COUNTY,   IDAHO. 

Mount  Leidy  and  Grand  Teton  Quadrangles. 

Elevations  in  the  following  list  depend  on  the  corrected  elevation  of 
a  bench  mark  set  by  the  Burlington  and  Missouri  River  Railroad  in  a 
preliminary  railroad  survey.  Upon  connection  with  the  Oregon  Short 
Line  Railroad  at  St.  Anthony,  Idaho,  a  difference  of  53.925  feet  was 
found.  To  reduce  these  elevations  to  the  Oregon  Short  Line  Railroad 
datum,  subtract  this  amount  from  each. 

The  leveling  was  done  in  1897  by  Mr.  C.  W.  Beach,  under  the  gen- 
eral direction  of  Mr.  Frank  Tweedy,  topographer,  and  in  1899  by  Mr. 
Goyne  Drummond,  under  the  general  direction  of  Mr.  T.  M.  Bannon, 
topographer. 

All  bench  marks  in  Wyoming  are  stamped  ''B  &  M"  in  addition  to 
figures  of  elevation.     Bench  marks  in  Idaho  have  not  yet  been  stamped. 
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BUFFALO  FORD,  UP  BUFFALO  CREEK. 

Feet. 
Buffalo  Ford,  north  side  of;  20  feet  from  wagon  road;  iron  post,  marked 

**B&M673r' 6,731.070 

Buffalo  Ford,  6.4  miles  northeast  of;  south  side  of  Cherry's  hay  meadow, 
400  feet  from  Buffalo  Creek,  rock  4  by  6  by  10  feet  on  hillside,  470  feet 
north  of  southwest  comer  of  sec.  21,  T.  45  N.,  R.  113  W.;  copper  bolt, 
marked  "B&M6793" 6,793.344 

Buffalo  Ford,  15.2  miles  northeast  of;  in  sec.  14,  T.  45  N.,  R.  112  W.,  1,000 
feet  north  of  trail,  rock  2  by  3  by  3  feet;  copper  bolt,  marked  "  B  &  M 
6932" 6,931.794 

Buffalo  Ford,  24.2  miles  northeast  of;  30  feet  southwest  of  trail,  near  where 
trail  passes  over  rocky  hill,  T.  45  N.,  R.  HI  W.,  copper  bolt,  marked 
**B&M8042" 8,042.98 

Buffalo  Ford,  31.6  miles  northeast  of;  i  mile  below  old  railroad  camp,  i 
mile  below  forks  of  Buffalo  Creek,  near  edge  of  canyon  on  north  side  of 
Buffalo  Creek,  T.  45  N.,  R.  109  W. ;  copper  bolt,  marked  '*  B  A  M  8108"  8, 108. 355 

Burlington  and  Missouri  River  Railroad  bench  mark  at  station,  7109-f93, 

marked  "8696.35,"  corrected  elevation -^^. 8,798.21 

Note. — ^The  correction  applied  is  the  difference  betwev.r  4^  railroad 
elevation  and  the  United  States  Geological  Survey  elevation  at  '^'^^'V^v^^ 
Wyoming,  the  latter  being  based  on  Northern  Pacific  datum  at  Red- 
lodge,  Montana.   (See  page  362  of  Appendix  to  Eighteenth  Annual  Re- 
port of  the  United  States  Geological  Survey.) 

BUFFALO   FORD  TO   MAYS  R.\NCH,    VIA  SNAKE   RIVER. 

Fisher's  cabin,  in  front  of;  40  feet  from  road;  iron  post,  marked  **  B  &  M 
6739" 6,738.859 

Cunningham's  ranch,  at  front  gate  of;  southeast  of  house;  iron  post, 
marked,  **B&M6750" 6,750.008 

Cunningham  ranch,  3.5  miles  south  of;  50  feet  east  of  road,  600  feet  north- 
east of  quarter  corner  between  sees.  35  and  36,  T.  44  N.,  R.  115  W.;  iron 
post,  marked  "B&M6973"  6,973.062 

Antelope  Springs,  100  feet  east  of  road;  iron  post,  marked  **  B  &  M  6792"  6, 792. 082 

May's  ranch,  }  mile  south  of;  75  feet  east  of  road;  iron  post,   marked 

"'B&M6597" 6,596.982 

BUFFALO   FORD  TO  WILSON's  STORE,  VIA  CAPTAIN  SMITH'S  RANCH  AND   MENORS 

FERRY. 

Smith's  ranch,  northwest  corner  of  yard;  iron  post,  marked  **B  &  M 

6748" 6,747.648 

Snake  River;  water  level 6, 732 

Jackson  Lake,  south  end  of;  water  level 6, 733.  3 

Smith's  ranch,  3  miles  southwest  of;  10  feet  west  of  road;  iron  post, 

marked  **B&M  6945" 6,944.748 

Smith's  ranch,  6.8  miles  southwest  of;  60  feet  north  of  road  fork;  iron 

post,  marked  "B&M6754" 6,753.792 

Smith's  ranch,  11.1  miles  southwest  of;  north  mark  of  base  line;  bronze 

tablet,  marked  ''B&M6832" 6,832.303 

Menors  Ferry,  1  mile  northwest  of;  50  feet  north  of  road,  70  feet  west  of 

signboard  and  road  fork;  iron  post,  marked  ** B  &  M  6497  " 6, 496. 865 

Menors  Ferry ;  mark  on  Snake  River,  water  gauge 6, 448. 48 

Menors  Ferry,  30  feet  southwest  of  Menor's  house;  iron  post,  marked 

"B&M6458" 6,457.874 


^ 
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Feet. 

Stewart  House,  6  feet  southwest  of;  iron  post,  marked  *'  B  &  M  6430" ...  6, 429.  794 

Miller's  house,  700  feet  east  of;  40  feet  east  of  corner  of  fence;  iron  post, 
marked  **B&M  6337" 6,337.309 

Miller's  house,  4  miles  southwest  of;  on  line  between  T.  41  X.  and  T.  42 
X.,  400  feet  southwest  of  a  house,  80  feet  north  of  road  fork;  iron  post, 
marked  "B  &M6247" 6,247.042 

Wilson's  store,  2  feet  west  and  3  feet  south  of  northwest  corner  of;  cop- 
per tablet,  marked  **B  &  M  6143" 6,143.028 

Snake  River  at  Wilson's  store;  water  level 6,150 

CAPTAIN   smith's  RANCH   NORTH   ALONG  JACKSON   LAKE. 

Smith's  ranch,  3.8  miles  northwest  of;  325  feet  north  of  Pilgrim  Creek; 
iron  post,  marked  **B  &  M  6914" 6,913.863 

Smith's  ranch,  9  miles  northwest  of;  southeast  corner  of  yard  of  Sai^nt's 
old  ranch;  iron  post,  marked  "B  &  M  6890" 6,889.646 

Jackson  Lake;  wat^r  level 6, 733. 5 

Smith's  ranch,  11  miles  northwest  of-  2S  feet  east  of  road,  300  feet  west  of 
a  house;  iron  post,  mark*-'; '' r><Sfc  M  6758  " 6,757.863 

Smith's  ranch,  13.5  m\l,«  northwest  of;  25  feet  west  of  road,  60  feet  north- 
west of  -     '^oard;  iron  post,  marked  " B  &  M 6797 " 6,797.509 

.A  8    RANCH    TO    BUFFALO    FORK,  VIA    GR08    VENTRE    RIVER,    FISH    CREEK, 
TWOGWOTEE   PASS,  AND  BLACKROCK   CREEK.  ^ 

Kroner's  ranch,  12  miles  northeast  of;  20  feet  east  of  trail,  sandstone  rock 
8  by  8  by  8  feet,  1  mile  north  of  a  cabin;  bronze  tablet,  marked  **  B  & M 
7521" 7,520.874 

Kroner's  ranch,  15.2  miles  northeast  of;  mouth  of  small  gulch  1}  miles 
below  fork  of  Fish  Creek,  east  side  of  trail,  sandstone  rock  5  by  5  by  5 
feet;  copper  bolt,  marked  "B&M7715" 7,715.367 

Kroner's  ranch,  18.2  miles  northeast  of;  70  feet  west  of  creek  at  rocky 
point,  800  feet  north  of  creek  where  trail  leads  up  creek,  rock  4  by  4 
byl  feet;  copper  bolt,  marked  "  B  <&  M  7867  " 7,867.209 

Kroner's  ranch,  21.9  miles  northeast  of;  60  feet  west  of  creek,  600  feet 
north  of  fork  of  creek,  30  by  30  by  12  inches;  copper  bolt,  marked 
"B&M8186" 8,185.976 

Kroner's  ranch,  25.4  miles  northeast  of;  at  head  of  creek,  25  feet  north  of 
Fish  Creek,  sandstone  rock  3  by  3  by  1  feet;  copper  bolt,  marked 
**B&M8615" 8,615.714 

Kroner's  ranch,  28  miles  northeast  of;  top  of  divide  between  Fish  Creek 
and  Blackrock  Creek,  rock  2  by  2  by  5  feet;  copper  bolt,  marked 
**B&M9611" 9,611.134 

Twogwotee  Pass,  1.5  miles  east  of;  50  feet  south  of  road,  700  feet  west  of  • 
small  marsh  where  road  enters  timber,  rock  12  by  24  by  18  inches; 
copper  bolt,  marked  *'B&M9354" 9,354.397 

Kroner's  ranch,  32.2  miles  northeast  of;  rock  8  by  8  by  8  inches  above 
ground,  20  feet  south  of  road;  copper  bolt,  marked  *'  B  &  M  9658  " 9, 658. 593 

Kroner's  ranch,  31.5  miles  northeast  of;  rock  5  by  8  by  8  feet,  5  feet 
west  of  road,  \  mile  south  of  point  where  road  enters  timber;  copper 
bolt, marked  "B&M9204" 9,205.011 

Twogwotee  Pass,  top  of;  1.5  miles  from  forks  of  creek,  60  feet  north  of 
road,  limestone  rock  5  by  10  by  10  feet;  copper  bolt,  marked  "  B  &  M 
8653" 8,653.224 

1  An  error  of  0.7  feet  distributed  in  tliis  line. 
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Feet. 
Kroner's  ranch,  43  miles  northeast  of;  400  feet  west  of  round  hill,  60  feet 

west  of  road,  rock  6  by  8  by  12  feet;  bronze  tablet,  marked  "B&M 

7776" / [ 7,777.141 

may's  ranch  to  Wilson's  store,  via  glidden's  ranch. 

Gros  Ventre  River;  water  level 6, 383 

Glidden's  house,  100  feet  east  of ;  iron  post,  marked  **B&M6371" 6,371.114 

MosesGiltner's  yard,  northwest  corner  of;  iron  post,  marked  **B&M6213"  6,213.220 

glidden's  ranch  to  clubhouse,  via  emery's  ranch. 

Glidden's  ranch,  3.2  miles  southwest  of;  200  feet  north  of  ford  on  Flat 
Creek,  3  feet  southeast  of  comer  Ts.  41  N.  and  42  N.,  Rs.  115  AV.  and 

116  W.;  iron  poet,  marked  "B&M6324" 6,323.574 

Emery's  yard,  in  northwest  comer  of;  iron  post,  marked  "B  &  M  6449  "  -  6, 449. 311 
Clubhouse,  50  feet  southeast  of;  iron  post,  marked  **B  &  M  6241" 6,241.032 

Wilson's  store  to  rigby's  ranch,  at  Wyoming  and  idaho  state  line, 

VIA  teton  pass  anj>  victor. 

Lockwood's  house,  20  feet  west  of;  bronze  tablet,  marke<l  "  B  &  M  6381 " . .  6, 380. 760 
Teton  Pass,  30  feet  north  of  road;  iron  post,  marked  **B  &  M  8429"  .....  8, 428. 616 

Curtis  house,  2  feet  west  of;  bronze  tablet,  marked  "  B  &  M  7242  " 7, 241. 971 

Idaho-Wyoming  line,  8  feet  north  of  road;  bronze  tablet,  marked  "B 

AM  6681" 6,681.480 

Spencer's  house,  30  feet  west  of;  20  feet  east  of  road,  250  feet  north  of 

Moses  Creek;  bronze  tablet 6, 475. 600 

Victor,  Idaho,  northeast  corner  of  Porter's  store;  iron  jwst 6, 205. 482 

Chapin's  house,  60  feet  east  of;  iron  post 6, 143. 989 

Chapin's  ranch,  2.0  miles  northwest  of;  100  feet  north  of  channel  of  Darby 

Creek,  20  feet  eai«tof  road;  iron  post 6,122.508 

Drigg's  house,  40  feet  east  of;  iron  post 6, 097. 109 

Rigby's  house,   1,000  feet  northwest  of;  milepost  192,  Wyoming-Idaho 

line;  iron  ix)st 6,402.050 

drigg's  to   TETON   BRIDGE,  VIA  KIMBALL's   AND   SWANNER's   RANCHES. 

Kimball's  house,  1 ,  150  feet  southwest  of;  iron  post 6, 105. 643 

Swanner's  yard,  northeast  comer  of;  iron  post 5, 974. 058 

drigg's  to   canyon   creek,  via   TETON   BRIDGE   AND   MILK   CREEK. 

Drigg's  ranch,  3.5  miles  north  of;  80  feet  east  of  new  house;  iron  post 6, 156. 221 

Lathron's  house,  50  feet  east  and  300  feet  south  of  ford,  east  of  southwest 

comer  of  sec.  28,  T.  6  X.,  R.  45  E.,  north  side  of  road;  iron  post 6, 062. 617 

Teton  bridge,  400  feet  east  of;  6  feet  from  northwest  corner  of  Alex.  West's 

house;  iron  p>o8t 5,930. 155 

Teton  bridge,  3.4  miles  northwest  of;  top  of  divide  between  Teton  River 

and  Milk  Creek;  iron  post 6,192.880 

Teton  bridge,  5.4  miles  northwest  of;  20  feet  west  of  Milk  Creek,  600  feet 

south  of  road  fork;  iron  post 6, 069. 842 

Teton  bridge,  7.9  miles  northwest  of;  top  of  divide  between  Milk  Creek 

and  Canyon  Creek,  300  feet  southwest  of  dugway  out  of  Milk  Creek; 

bronze  tablet '. 6,022.286 

Harris  ranch,  3  miles  northeast  of;  30  feet  north  of  road;  iron  post 5, 906. 069 

Harris  house,  10  feet  northeast  of;  iron  post 5, 639. 454 

St.  Anthony,  Oregon  Short  Line  Railroad  bench  mark,  120  feet  to  the  left 

of  station  1956 -f- 50;  railroad  elevation  corrected  to  sea  level  5,010.49; 

United  States  Geological  Survey  elevation 4, 956. 565 
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PACIFIC  SECTION  OF  TOPOGRAPHY. 

In  this  section,  under  the  direction  of  Mr.  Richard  U.  Goode, 
geographer  in  charge,  spirit  leveling  was  continued  for  the  control 
of  the  regular  topographic  work  executed  during  the  year  in  the  vari- 
ous localities,  as  follows: 

IDAHO. 

KOOTENAI  COUNTY. 
CcEUR  d'Alene  Quadrangle. 

The  elevations  in  the  following  list  are  based  on  an  aluminum  tablet 
in  the  top  of  the  latitude  pier  in  the  grounds  of  the  county  court-house 
at  Spokane,  Washington,  determined  to  be  1,890.954  feet  above  mean 
sea  level. 

The  leveling  was  done  by  Mr.  M.  P.  Page,  levelman,  under  the 
general  direction  of  Mr.  Van.  H.  Manning,  topographer. 

Eri'ata  occur  in  the  published  elevations  in  the  Appendix  to  the 
Twentieth  Annual  Report,  pages  496  and  497,  for  which  the  following 
are  substitutes: 

Feet. 
Spirit  Lake,  200  feet  east  of  landing,  15  feet  south  of  road ;  iron  post  marked 

"2490S" 2,489.993 

Fish  Lake,  i  mile  east  of  south  end,  80  feet  south  of  fork  of  roads;  iron 

postmarked  **2366S" 2,365.708 

HAUSER    JUNCTION,    VIA    NORTHERN   PACIFIC   RAILWAY,    TO   CXEUR   D'aLENE. 

Hauser  Junction,  2  miles  southeast  of;  spike  in  milepost  2 2, 147. 92 

Hauser  Junction,  3  miles  southeast  of;  spike  in  milepost  3 2, 159. 10 

Post  Falls,  150  feet  south  of  woolen  mill,  200  feet  east  of  bridge  over  Spo- 
kane River,  100  feet  west  of  railroad  spur,  in  large  bowlder  20  feet  south 

of  road;  aluminum  bolt,  marked  "2147  S" 2,147.303 

Post  Falls,  f  mile  east  of;  spike  in  milepost  5 2, 165. 1 7 

Post  Falls,  IJ  miles  east  of;  spike  in  milepost  6 2, 193. 37 

Post  Falls,  2i  miles  east  of;  40  feet  northwest  of  road  crossing,  30  feet  north 

of  track,  200  feet  southwest  of  house;  spike  in  telegraph  pole 2, 200. 91 

Post  Falls,  3 J  miles  east  of ;  road  crossing  north  and  south;  ground 2,163 

Post  Falls,  4  miles  east  of;  20  feet  south  of  track,  420  feet  west  of  milepost  8; 

spike  in  pine  stump 2, 147. 82 

Post  Falls,  6  miles  east  of;  500  feet  south  of  track,  8  feet  southwest  of  tele- 
graph pole;  iron  post,  marked  "2148  S" 2,147.696 

Post  Falls,  7}  miles  east  of;  25  feet  north  of  track,  10  feet  east  of  road  at 

road  crossing;  spike  in  telegraph  pole 2, 225. 81 

Post  Falls,  8}  miles  east  of;  20  feet  east  of  road,  200  feet  northeast  of  road 

crossing;  spike  in  pine  tree 2, 174.  77 

Coeur  d*  Alene,  corner  of  Sherman  and  Fourth  streets,  in  southeast  corner 
of  Merriam  Building,  2  feet  above  sidewalk  and  1  foot  from  door;  alumi- 
num tablet  marked  "2157S" 2,157.404 

Cktur  d' Alene  Lake,  at  Johnson^s  boat  landing;  spike  in  cotton  wood  tree 
in  water,  at  surface,  May  20,  1899 2,130.6 
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Feet. 

Coeur  d'Alene  Lake,  surface  of,  May  23,  1899 2,130.0 

Coeurd'Alene  Lake,  surface  of,  July  3, 1899 2,128.2 

Coeur  d'Alene  Lake,  surface  of ,  July  24, 1899 2,123.6 

Cceur  d' Alene  Lake,  surface  of,  August  5,  1899 2, 122. 5 

Coeur  d'Alene  Lake,  surface  of,  August  23,  1899 2,121.5 

Post  Falls,  surface  of  Spokane  River  at  dam,  August  23,  1899 2, 119. 6 

CCEUR   D^ALSNB,    VIA   KIXO's  KANCH,    TO  RAMSEY. 

Coeur  d'Alene,  1  mile  north  of;  20  feet  west  of  road,  200  feet  southwest  of 

house;  spike  in  pine  stump 2, 234. 19 

Coeur  d'Alene,  2  miles  north  of;  30  feet  east  of  road,  200  feet  northeast  of 

road  forks;  spike  in  pine  tree 2, 234. 86 

Coeur  d'Alene,  3}  miles  north  of;  40  feet  north  or  fork  of  roads;  spike  in 

gatepost 2,253.77 

Coeur  d'Alene,  4}  miles  north  of;  40  feet  northeast  of  road  crossing  80  feet 

southwest  of  schoolhouse,  near  comer  of  sees.  13,  14,  23,  and  24,  T.  51 

N.,  R.  4  W.;  spike  in  pine  tree 2,280.10 

Coeur  d'Alene,  5}  miles  north  of,  at  northwest  comer  of  sees.  4, 12, 13,  and 

14,T.61  N.,R.4W.;  spike  in  gatepost 2,311.38 

Coeur  d'Alene,  6}  miles  north  of,  30  feet  south  of  crossroads,  at  comer  of 

sees.  1, 2, 11,  and  12,  T.  51  N.,  R.  4  W. ;  spike  in  top  of  pine  stump 2, 313. 63 

Coeur  d'Alene,  7^  miles  north  of;  spike  in  pine  tree,  being  a  bearing  tree 

to  sees.  1,2, 35,  and  36,  Ts.  51  and  52  N.,R.  4  W 2,329.23 

Cceur  d'Alene,  8}  miles  north  of;  30  feet  west  of  road  at  edge  of  thnber; 

spike  in  pine  tree 2, 315. 81 

Coeur  d'Alene,  9}  miles  north  of;  3  feet  west  of  road;  spike  in  root  of  pine 

stump  36  inches  diameter 2, 284. 93 

OEUR  D'aLENE  to  FERNAN  LAKE. 

Feman  Lake,  15  feet  north  of;  200  feet  east  of  Feman's  house;  +  on  stone 

20  by  30  by  20  inches 2,133.16 

Feman  Lake,  surface  of ,  August  18, 1899 2,129.03 

rathdrum,  via  telephone  road,  to  oeur  d'alene  branch  of  northern 
paafic  railway,  2.5  miles  east  of  post  falls. 

Rathdrum,  1  mile  south  of,  25  feet  east  of  road,  130  feet  west  of  house,  near 
telephone  pole;  tack  point  in  stake 2, 214. 29 

Rathdrum,  2f  miles  south  of,  comer  common  to  sees.  12,  7,  13,  and  18,  T. 
51  N.,  Rfi.  4  and  5  W. ;  4-  on  stone  at  foot  of  telephone  pole 2, 255. 57 

Rathdrum,  3}  miles  south  of,  20  feet  northwest  of  crossroads,  300  feet  north- 
east of  Thornton's  bam,  comer  common  to  sees.  13, 18, 24,  and  19,  T.  51 
N.,  Rfi.  4  and  5  W.;  iron  post,  marked  "2241  S" 2,241.333 

HAUSER  junction,  VIA  COUNTY  ROAD,   TO   HAYDEN   LAKE. 

Hauser  Junction,  H  miles  east  of;  at  northeast  comer  of  fence;  spike  in 

fence  post 2,132.84 

Hauser  Junction,  2  miles  east  of;  spike  in  fence  post  southeast  of  corner 

of  sees.  20,21,29,and  28,T.51  N.,R.5  W 2,153.16 

Hauser  Junction,  3  miles  east  of;  spike  in  signpost  at  crossroads  at  corner 

to  sees.  21, 22, 27,  and  28,  T.  51  N.,R.5W 2,157.08 

Hauser  Junction,  4  miles  east  of;  spike  in  post  southeast  from  corner  of 

sees.  22,23,26,and  27,T.51  N.,R.5  W 2,205.95 
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Feet. 
HauBer  Junction,  5  miles  east  of;  +  on  stone  set  for  comer  of  sees.  23, 24, 

25,  and26,T.51N.,R.5  W 2,231.43 

Corner  to  sees.  17, 18, 19,  and  20,  T.  51  X. ,  R.  4  W. ;  spike  in  post 2, 252. 98 

Comer  to  sees.  16,  17,  20,  and  21,  T.  51  N.,  R.  4  W.;  spike  in  fence  post 

northeast  of 2,270.25 

Corner  to  sees.  15,  16,  21,  and  22,  T.  51  X.,  R.4  W\;  30  feet  southeast  of; 

iron  post,  marked  •*2293S" 2,292.764 

Corner  to  sees.  14,  15,  22,  and  23,  T.  51  N.,R.4  W.;  30  feet  northeast  of ; 

spike  in  fence  post 2, 297. 52 

Hay  den  I^ke,  40  feet  west  of;  200  feet  east  of  gate  to  King's  ranch;  nail 

in  pine  tree 2,261.50 

HaydenLake,  surface  of ,  August  10, 1899 2,242.8 

Hayden  Lake,  surface  of ,  August  29, 1899 2,242.7 

HaydenLake,  surface  of,  October  10,  1899 2,241.4 

t 

ALONG   LINE  BETWEEN  TOWNSHIPS  51  AND  52   NORTH  TO   HAYDEN   LAKE. 

Corner  to  sees.  5,6,  31,  and  32,  Ts.  51  and  52  N.,  R.  4  W.;  spike  in  fence 

post  near 2,236.14 

Corner  to  sees.  4,5,  32,  and  33,  Ts.  51  and  52  N.,  R.  4  W,;  spike  in  fence 

post  near 2,267.36 

Comer  to  sees.  3, 4, 33,  and  34,  Ts.  51  and  52  N. ,  R.  4  W. ;  stone  at 2, 313. 91 

Corner  to  sees.  2,  3,  34,  and  35,  Ts.  51  and  52  N.,  R.  4  W.;  spike  in  fence 

post  near 2,303.19 

Corner  of  Ts.  51,  and  52  N.,  Rs.  3  and  4  W. ;  iron  post,  marked  "2424  S" .  2, 423. 55 
Corner  to  sees.  5,  6,  31,  and  32,  Ts.  51  and  52  N.,  R.  3  W.;  nail  in  root  of 

tamarack  stump 2, 565. 45 

Quarter  corner  to  south  J  sec.  33,  T.  52  N.,  R.  3  W.,  30  feet  east  of; 

spike  in  root  of  a  fir  tree 2,464.96 

Hayden  Lake,  100  feet  west  of;  3  feet  east  of  trail;  +  on  stone 2, 329. 55 

FROM   CORNER  TO  SECTIONS  4,   5,  31,  AND  32,   TOWNSHIPS  51    AND  52  NORTH, 
RANGE  3  WEST,   TO   HUDLOW'S  RANCH   ON  HAYDEN   LAKE. 

Rim  Rock  schoolhouse,  300  feet  northwest  of;  60  feet  north  of  road;  spike 
in  tamarack  stump 2, 518. 69 

Rim  Rock  schoolhouse,  1.5  miles  east  of;  120  feet  southeast  of  Howard's 
house  and  60  feet  northeast  of  bam;  nail  in  tamarack  stump 2, 803. 90 

Hudlow's  ranch,  25  feet  northeast  of  house,  600  feet  north  of  Hayden 
Lake;  iron  post,  marked  "2267  S" 2,267.346 

C(EUR  d'aLENE,  VIA  FRENCH   GULCH,  TO  KELLEY's  RANCH. 

Coeur  d' Alene,  2  miles  northeast  of;  30  feet  north  of  road  and  50  feet  west 
of  bridge;  nail  in  root  of  tamarack  stump 2, 295. 89 

French  Gulch;  summit  of  hill  east  of;  10  feet  north  of  road  and  50  feet 
southeast  of  house;  nail  in  root  of  pine  stump 2, 521. 42 

Kelley's  ranch;  60  feet  southwest  of  gate;  8  feet  north  of  road;  nail  in  top 
of  fir  stump 2,192.46 

WEST   END  OF  SPIRIT  LAKE,  ALONG  TRAIL  TO  BRICKEL's  CABIN. 

Spirit  Lake,  1  mile  west  of;  30  feet  west  of  log  cabin,  60  feet  east  of  creek, 
and  5  feet  north  of  trail;  nail  in  root  of  fir  tree  24  inches  in  diameter..  2, 455. 57 

Brickel's  cabin,  20  feet  southeast  of  the  southeast  corner  of;  2  miles  west 
of  Spirit  Lake;  150  feet  north  of  creek;  nail  in  root  of  fir  tree  10  inches 
in  diameter 2, 475. 57 


SPIRIT   leveling:    IDAHO.  521 

8CHCX)LHOUSE   AT   EAST  END  OF   EIGHTMILE    PRAIRIE    AND    TWO    MILES  SOCTH 
OF  RAMSEY,  EAST,    VIA    COUNTY   ROAD,    TO   PEND   OREILLE   LAKE. 

Feet. 
Schoolhouse  at  east  end  of  **Eightmile  Prairie/'  100  feet  west  of;  250  feet 

east  of  Northern  Pacific  Railway;  iron  post,  marked  "2385  S'* 2,385.00 

Schoolhouse  at  east  end  of  **Eightmile  Prairie,'*  1.2  miles  east  of;  10  feet 

south  of  road,  60  feet  west  of  crossroads;  nail  in  root  of  pine  stump. . .  2, 363. 05 
Schoolhouse  at  east  end  of  **Eightmile  Prairie,"  2  miles  east  of;  10  feet 

north  of  road  at  top  of  hill;  nail  in  root  of  pine  tree 2, 432. 17 

Schoolhouse  at  east  end  of  "  Eightmile  Prairie,"  4  miles  east  of;  250  feet 

northwest  of  sawmill,  140  feet  northwest  of  house;  iron  post,  marked 

"2465S" 2,465.108 

Schoolhouse  at  east  end  of  "  Eightmile  Prairie,"  4t  miles  east  of;  15  feet 

north  of  road;  nail  in  root  of  pine  tree 2, 467. 40 

Pend  Oreille  Lake,  1  mile  west  of;  7  feet  south  of  road;  nail  in  root  of  pine 

tree 2,398.29 

Pend  Oreille  Lake,  8  feet  east  of  road;  9  feet  south  of  comer  of  fence;  nail 

in  root  of  cottonwood  tree  10  inches  in  diameter 2, 070. 59 

Pend  Oreille  Lake,  surface  of,  September  22,  1897 2,055.00 

Collin's  ranch,  alonci  road,  and  leiberg  trail  to  chilco  mountain. 

Ck)lliii'8  ranch,  2}  miles  east  of;  20  feet  south  of  fork  of  roads;  nail  in  root 
of  fir  tree  12  inches  in  diameter 2, 642. 73 

Collin's  ranch,  3}  miles  east  of;  4  feet  north  at  trail  at  its  l)eginning,  100 
feet  south  of  creek;  iron  post,  marked  "2684  S." 2,683.991 

Chilco  triangulation  station,  1  mile  southwest  of;  on  top  of  divide  between 
Leiberg  Creek  and  Iron  Gulch;  iron  post,  marked  ' '  4944  S  " 4, 944. 00 

RAMSEY,    VIA   SENEAGUOTEEN   AND   R.\THDRUM   ROAD,    TO  SHEEP  SPRINGS. 

Ramsey,  1  mile  north  of;  30  feet  west  of  road;  nail  in  root  of  pine  tree. ..  2, 352. 80 
Ramsey,  2}  miles  north  of;  20  feet  east  of  road;  nail  in  root  of  tamarack 

stump , 2,372.71 

Ramsey,  2f  miles  north  of;  10  feet  west  of  road,  100  feet  west  of  fork  of 

roads;  iron  post,  marked  "2424S" 2,424.129 

Ramsey,  4  miles  north  of;  6  feet  east  of  road;  nail  in  root  of  pine  stump. .  2, 457. 24 
Ramsey,  4J  miles  north  of;  30  feet  west  of  fork  of  roads,  5  feet  west  of 

road;  nail  in  root  of  pii^e  tree 2, 439.  72 

Ramsey,  5  miles  north  of;  40  feet  north  of  road,  60  feet  northeast  of  fork 

of  roads;  nail  in  root  of  pine  tree 2, 436. 99 

Ramsey,  5}  miles  north  of;  25  feet  northeast  of  crossroads;  iron  post, 

marked  "2491S" 2,490.949 

Ramsey,  7i  miles  north  of;  30  feet  west  of  road;  nail  in  root  of  pine 2, 520. 88 

Ramsey,  8  miles  north  of;  40  feet  west  of  road;  nail  in  root  of  pine 2, 544. 70 

Ramsey,  9J  miles  north  of;  6  feet  east  of  road;  nail  in  pine  tree  . : 2, 492. 50 

Ramsey,  lOJ  miles  north  of;  30  feet  west  of  road;  nail  in  root  of  fir  tree  . .  2, 484. 05 
Sheep  Springs,  200  yards  southwest  of;  15  feet  north  of  road;  nail  in  root 

of  fir  tree 2,485.74 

CCEUR   D*ALENE,    VIA    WOLF   LODGE,    TO   FOURTH   OF  JULY   CANYON. 

Coeur  d*Alene,  IJ  miles  east  of;  60  feet  northwest  of  house,  60  feet  north 
of  lake;  tack  in  root  of  pine  tree 2, 161. 78 

Coeur  d'Alene,  2|  miles  southeast  of;  60  feet  southwest  of  fork  of  roads; 
-h  on  stone  30  by  20  by  1 2 2, 503. 92 
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Feet 
Coeur  d'Alene,  3  miles  southeast  of;  45  feet  south  of  road  at  summit  of 

hill;  iron  post  marked  "26918." 2,691.365 

Coiur  d'Alene,  3i  miles  southeast  of;  20  feet  south  of  road,  700  feet  south- 
east of  house;  nail  in  stump 2, 638. 20 

Coeur  d*Alene,  4}  miles  southeast  of;  60  feet  east  of  creek,  10  feet  north  of 

road;  nail  in  fir  tree 2,545.29 

Cceur  d'Alene,  6|  miles  southeast  of;  5  feet  north  of  road,  50  feet  east  of 

fork  of  roads;  nail  in  fir  tree 2, 162. 31 

Ccpur  d'Alene,  7k  miles  southeast  of;  1,000  feet  southeast  of  house,  5  feet 

south  of  road;  nail  in  pine  stump 2,504.46 

Coeur  d'Alene,  7}  miles  southeast  of;  40  feet  southeast  of  fork  of  roads  at 

summit  of  hill ;  nail  in  pine  tree 2,  717. 59 

Wolf  Lodge,  60  feet  west  of  Johnson's  house  in  yard;  200  feet  east  of 

Wolf  Lodge  Creek  ford;  iron  post,  marked  "2155  S." 2,154.522 

Wolf  Lodge,  H  miles  east  of;  5  feet  north  of  road,  300  feet  north  of  drain; 

nail  innxjtof  fir  tree 2,338.46 

Wolf  Lodge,  2}  miles  southeast  of;  5  feet  north  of  road  on  summit  of  hill; 

nail  in  pine  stump 2,  703. 85 

Thompson's  telephone  station,  100  feet  south  of  house,  8  feet  north  of 

road;  nail  in  tamarack  stump 2, 682. 55 

Thompson's,  }  mile  southeast  of;  10  feet  south  of  road;  nail  in  root  of  fir 

stump 2,866.60 

Thompson's,  2i  miles  southeast  of;  surface  of  water  at  creek  crossing 2, 852. 00 

Fourth  of  July  Canyon,  on  top  of  divide  between  it  and  Cedar  Creek,  40 

feet  north  of  road;  iron  post,  marked  "3136  S." 3,136.451 

HARRISON,  VIA    LINK  OF  OREGON    RAILROAD   AND   NAVIGATION   COMPANY, 

TO   LANE. 

Harrison,  base  of  fence  around  residence  of  M.  Ribstene,  in  sixth  tier  of 

stonewall;  aluminum  tablet,  marked  "  2207  S " 2,206.520 

Milepoet  437,  spike  in 2, 134.  74 

Anderson,  spike  in  whistle  post  east  of 2, 137. 93 

Milepost438,  spike  in 2,134.94 

Milepost439,  spike  in 2,135.83 

Medimont,  spike  in  milepost  441 2, 139. 49 

Milepost442,  spike  in 2,135.83 

Milepost  444,  spike  in 2,136.84 

Lane,  600  feet  southeast  of  post-oflBce  and  station,  40  feet  north  of  house, 
in  granite  bowlder  24  by  36  by  40;  aluminum  bolt,  marked  "  2153  S  " . .  2, 153. 082 

LEN    LANDING,  VIA   BELLGROVE,    TO   STATE   LINE. 

Len  Landing,  }  mile  southwest  of;  25  feet  north  of  spring  house,  8  feet 

south  of  road;  nail  in  root  of  tamarack 2,  289. 04 

Len  Landing,  1  mile  southwest  of;  10  feet  north  of  road;  nail  in  root  of 

fir  tree 2,529.86 

Len  Landing,  2i  miles  southwest  of;  6  feet  south  of  trail  on  summit  of 

mountain;  nail  in  root  of  pine 3, 071. 87 

Len  Landing,  3J  miles  southwest  of;  6  feet  south  and  100  feet  west  of  cross 

roads;  nail  in  root  of  fir  tree 2, 502. 31 

Bellgrove,  1  mile  south  of;  20  feet  east  of  an  old  deserted  cabin,  100  feet 

north  of  fork  of  roads;  iron  post,  marked  "2411  S." 2,411.494 

Bellgrove,  IJ  miles  south  of;  150  feet  east  of  sohoolhouse;  nail  in  root  of 

pine  stump 2, 546. 56 
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Feet. 
Bellgrove,  2  miles  southwest  of;  5  feet  west  of  road,  20  feet  south  of  fork 

of  roads;  nail  in  root  of  fir  tree 2, 464. 05 

Bellgrove,  3  miles  west  of;  70  feet  south  of  creek,  300  feet  south  of  house; 
nail  in  root  of  fir  stump 2, 475. 42 

Three  Pine  Springs,  150  feet  northeast  of  forks  of  roads;  nail  in  root  of 
three  pines 2,666.70 

Three  Pine  Springs,  1^^  miles  west  of;  20  feet  south  of  road  at  summit  of 
hill;  nail  in  root  of  fir  tree 2,753.04 

Three  Pine  Springs,  2  miles  west  of;  50  feet  south  of  road  on  Indian  Res- 
ervation boundary  line;  nail  in  root  of  pine  stump 2, 642. 83 

BELLGROVE,  VIA   MICA   BAY,  TO   POST  FALLS. 

Bellgrove,  i  mile  north  of;  15  feet  east  of  road  at  summit  of  divide,  600  feet 
north  of  B.  F.  Williams's  house;  iron  post,  marked  "  2585  S." 2, 584. 872 

Bellgrove,  2}  miles  north  of;  24  feet  north  of  creek,  500  feet  southeast  of 
burn,  20  feet  east  of  fence;  nail  in  root  of  fir  tree 2, 330. 71 

Bellgrove,  2}  miles  north  of;  60  feet  west  of  creek;  nail  in  root  of  white 
pine 2,289.82 

Bellgrove,  3  miles  north  of;  5  feet  north  of  trail,  15  feet  west  of  creek 
crossing;  nail  in  root  of  fir  tree 2, 193. 21 

Bellgrove,  4}  miles  north  of;  5  feet  west  of  trail,  40  feet  east  of  creek;  nail 
in  root  of  fir  tree 2,165.27 

Bellgrove,  5  miles  north  of;  3  feet  west  of  road,  20  feet  southeast  of  house; 

nail  in  root  of  pine  tree 2, 152. 50 

Bellgrove,  5|  miles  north  of;  100  feet  south  of  house;  -f-  on  rock  20  by  10 
by  7  inches 2,149.41 

Mica  Bay,  20  feet  northwest  of  center  of  crossroads,  300  feet  southeast  of 
house;  nail  in  root  of  fir  stump 2, 134. 97 

Mica  Bay,  f  mile  north  of;  20  feet  northwest  of  fork  of  roads;  +  on  stone 
36  by  24  by  18  inches 2,471.07 

Mica  Bay,  1}  miles  north  of;  10  feet  west  of  forks  of  roads  on  summit  of 
hill;  nail  in  root  of  pine  tree 2, 570. 82 

Quarter  comer  to  sees.  4  and  5,  T.  49  N.,  R.  4  W.,  30  feet  east  of;  iron  post, 
marked  "2578  S." 2,577.670 

Cougar  Creek,  500  feet  north  of;  30  feet  southwest  of  fork  of  roads;  nail  in 
root  of  tamarack  tree 2, 173. 99 

Cougar  Creek,  1  mile  northwest  of;  110  feet  southeast  of  cabin,  3  feet  north 
of  bam;  nail  in  root  of  pine  stump 2, 422. 32 

Cougar  Creek,  2  miles  northwest  of;  12  feet  south  of  road  on  summit  of 
divide  between  Spokane  River  and  Cougar  Creek,  800  feet  north  of 
cabin;  iron  post,  marked  "2810  S." 2,810.436 

Cougar  Creek,  3  miles  northwest  of;  15  feet  southeast  of  creek,  15  feet  west 
of  fork  of  roads;  nail  in  root  of  tamarack  stump 2, 407. 35 

Spokane  River,  i  mile  south  of;  25  feet  southeast  of  fork  of  roads;  nail  in 
root  of  pine  tree 2, 138. 94 

Post  Falls,  IJ  miles  southeast  of;  15  feet  south  of  ferry  over  Spokane 
River;  nail  in  root  of  pine  tree 2, 121. 09 

CoDur  d*Alene,  7i  miles  southeast  of;  4.5  miles  east  of  Echo  Bay,  on  sum- 
mit of  highest  round- top  point,  in  stone  20  by  20;  aluminum  bolt,  marked 
"4440  S." 4,440.00 

Skalan  triangulation  station,  10  miles  southwest  of  Coeur  d' Alene,  on  sum- 
mit of  high  round-top  bald  peak,  in  rock  2  by  1 ;  copper  bolt,  marked 
"5250  S." 5,250.00 
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Feet. 
Cceur  d'Alene,  10  miles  northeast  of  summit  of  high  round-top  burnt  point 

at  head  of  Wolf  Lodge  Creek,  in  large  bowlder;  aluminum  bolt,  marked 

"4851  S." 4.851.00 

Rathdrum,  3  miles  north  of;  on  high  round-top  burnt  peak  known  as 

•*Rathdrum  Bald,"  in  bowlder;  aluminum  bolt,  marked  **4970  S." 4,970  00 

Harden  Lake,  5^  miles  east  of  high  round-top  burnt  point,  in  rock; 

aluminum  bolt,  marketl  **5026S." 5,026.00 

Chilco  triangulation  station ;  copper  bolt,  marked  * '  5625  " 5, 625. 00 

CALIFORNIA. 

SAN   BERNARDINO   COUNTY. 
San  Gorgonio  Quadrangle. 

The  elevations  in  the  following  list  are  a  continuation  of  those  pub- 
lished in  the  Appendix  to  the  Twentieth  Annual  Report  relating  to 
Hesperia  and  Deep  Creek  quadmngles.  They  are  based  on  a  bronze 
tablet  in  the  southwest  foundation  of  the  court-house  in  San  Ber- 
nardino, the  elevation  of  which  was  accepted  as  1,047.758  feet. 

The  leveling  was  done  under  the  general  direction  of  Mr.  E.  T.  Per- 
kins, jr.,  topographer,  by  Messrs.  C.  R.  Smith,  R.  A.  Hamilton,  and 
C.  C.  Ward,  levelmen. 

JUNCTION  OF  ROADS  FROM  HBSPERIA  AND  VICTOR  TO  RABBIT  SPRINGS,  VIA  BEAR 

VALLEY   AND   HOLCOMB   VALLEY  ROADS  TO  GREENLEAD   MINING   CAMP. 

Feet 
Junction  of  Hesperia  and  Victor  roads  to   Rabbit  Springs;   iron  post, 

marked  "3010  S.B." 3,010.180 

The  Box  *'S"  Ranch,  in  front  of   dwelling  house;   iron  ix)8t  marked 

"2935S.B" 2,935.596 

The  Box  "  S"  Ranch,  6^  miles  southeast  of,  at  east  end  of  watering  trough 
called  Box  Springs;  iron  post,  marked  "  3550  S.  B.'* 3, 549. 549 

Cushenburg;  on  nail  in  top  edge  of  south  end  of  watering  trough 4, 042. 38 

Cactus  Flat;  at  northeast  comer  of  picket  fence  in  front  of  James  John- 
son's residence;  -h  on  embedded  square  stone  monument 5, 878. 31 

Cactus  Flat,  1  mile  southeast  of,  where  road  to  Rosemine  branches  off  to 
the  south;  iron  post,  marked  "  6031  S.  B." 6,031.196 

Cactus  Flat,  2.2  miles  south  from,  at  head  of  Baldwin  grade;  on  embed- 
ded quartz  bowlder  east  side  of  road 6, 891. 00 

Grold  Mountain,  in  front  of  shaft  of  the  Baldwin  mine;  -\-  on  quartz  out- 
cropping east  side  of  road 7, 286.  04 

Gold  Mountain,  2.6  miles  west  of,  on  east  side  of  road,  at  summit  before 
dropping  down  into  Holcomb  Valley ;  in  nail  head  in  big  mountain  cedar 
tree 7,538.56 

Gold  Mountain,  4.1  miles  west  of,  50  feet  north  of  road  at  stamp  mill  of 
J.  B.  Osborne;  on  nail  head  in  front  of  mountain  cedar  tree 7, 339. 53 

Holcomb  Valley,  in  front  of  offices  of  Holcomb  Valley  Mining  Company; 
iron  post,  marked  "7239  S.B." ". !.  7,239.428 

Holcomb  Valley,  on  east  side  of  first  road  summit  west  of;  on  nail  head  in 
foot  of  mountain  mahogany  tree 7, 321. 17 

Holcomb  Valley,  second  road  summit  west  of;  on  apex  of  eml)edded  white 
quartz  rock  south  side  of  road 7, 536. 17 
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Feet. 
Holcomb  Valley,  third  Biimmit  west  of;  on  nail  head  in  front  of  pine  tree 

south  side  of  road 7, 544.  35 

Holcomb  Valley,  fourth  summit  west  of;  on  nail  in  foot  of  mountain  ma- 
hogany tree  on  eaat  side  of  roati 7, 627. 97 

Greenlead  Mining  Camp,  forks  of  road  at;  on  nail  in  foot  of  big  pine  tree.  7, 016. 47 
Greenlead  Mining  Camp,  first  road  summit  west  of;  on  mountain  mahog- 
any tree  north  side  of  road 7, 347. 19 

HOLa>MB   VALLEY   TO   FAWN8KIN   VALLEY. 

Holcomb  Valley,  1.7  miles  southeast  of,  on  summit  of  road  at  head  of 
Polique  Canyon;  on  nail  in  foot  of  pine  tree  north  side  of  road 7, 534. 64 

Holcomb  Valley,  3  miles  southeast  of;  on  nail  in  pine  tree  6  feet  west  of 
road 6,900.05 

Holcomb  Valley,  3.5  miles  southeast  of;  where  west  branch  of  Polique 
Canyon  road  joins  Bear  Valley  road  to  San  Bernardino;  iron  post,  marked 
"6761  S.  B." ' 6,761.279 

Holcomb  Valley,  4  miles  south  from,  100  feet  south  of  Bear  Valley  road, 
20  feet  north  from  high-water  line  of  Bear  Valley  reserx'oir;  nail  in  foot 
of  big  pine  tree 6, 725. 02 

Bear  Valley  reservoir,  high-water  mark  of 6, 722. 00 

Fawnskin  Valley,  upper  end  of,  w^here  Holcomb  Valley  road  forks  to  the 
northeast;  iron  poet,  marked  "7211  S.  B." 7,211.364 

Fawnskin  Valley,  2  miles  north  from,  on  north  side  of  Holcomb  Valley 
road;  on  nail  in  large  pine  log 7, 730. 29 

Holcomb  Valley,  2^  miles  west  and  south  of,  on  Fawnskin  road  summit 
on  the  north  slo{)e  of  De  Lamar  Hill;  on  nail  in  foot  of  big  black  pine 
north  side  of  road 7,893.00 

Holcomb  Valley,  1.5  miles  west  and  south  of,  where  Fawnskin  road  passes 
over  summit  of  first  spur  of  De  Lamar  Hill;  on  nail  in  small  pine  tree 
west  side  of  road 7,606.44 

BAIRDSTOWN,  VIA   ROSE  MINE  AND  OLD   W0MAN8  8PRINOS,    TO  CU8HEXBERRY. 

Bairdstown,  f  mile  south  of,  just  northwest  of  Dry  Lake;  nail  in  fence 
post  at  northeast  comer  of  fence 6,  739. 12 

Bairdstown,  3  miles  southeast  of,  10  feet  south  of  road;  nail  in  root  of  large 
juniper  tree 6, 731. 61 

Baldwins  Lake,  about  f  mile  east  of,  at  junction  of  road  from  Rose  mine  to 
Bear  Valley  with  road  to  Bairdstown,  in  road  forks;  iron  post,  marked 
"6773  S.B." 6,772.815 

Bairdstown,  at  second  road  summit  east  of,  on  south  side  of  road;  nail  in 

small  fir  tree 6,798.41 

*  Arrastra  Creek,  at  summit  of  road  east  of,  south  side  of  road;  nail  in  pifLon 

tree 6,631.02 

Arrastra  Creek,  at  second  road  summit  east  of,  east  side  of  road;  nail  in 
fir  tree 6,685.08 

Arrastra  Creek,  2  miles  east  of,  at  road  summit;  embedded  rock  sur- 
rounded with  stones 6, 866. 02 

Rose  mine,  at  southeast  corner  of  cook  house;  iron  post,  marked  "6867 
S.  B." 6,866.997 

Rose  mine,  i  mile  east  of,  at  summit,  south  side  of  road;  nail  in  foot  of 
juniper  tree 6,908.12 

Rose  mine,  2i  miles  east  of,  at  highest  point  of  road  where  it  climbs  north 
side  of  Rattlesnake  Canyon ;  nail  in  piAon  tree 6, 231. 29 

Mound  Springs,  on  summit  of  mound  above,  in  Rattlesnake  Wash,  5  miles 
east  of  Rosemine;  surface  of  ground 5, 449. 00 
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Feet. 

Campbells  Mills,  in  front  of  cabin;  nail  in  small  pifion  tree 4, 638. 27 

Old  Womans  Springs,  3.5  miles  southeast  of,  east  side  of  road  where  it 
leaves  Rattlesnake  Wash  and  turns  to  northwest  across  flat;  on  \BTge 
embedded  rock 3,665.48 

Old  Womans  Springs,  3.5  miles  south  of,  on  west  side  of  road  400  feet 
north  of  where  it  leaves  Rattlesnake  Canyon  and  runs  north  toward 
springs;  iron  post,  marked  "3659  S.  B." 3^659.145 

Old  Womans  Springs,  i  mile  east  of,  at  mouth  of  canyon;  chiseled  cross 
on  embedded  rock  surrounde<i  with  stones 3, 234. 89 

Old  Womans  Springs,  40  feet  south  of  house,  4  feet  from  cottonwood  tree 
1  foot  in  diameter,  surface  of  ground;  iron  post,  marked  *'3186  S.  B."..  3, 186. 944 

Old  Womans  Springs,  f  mile  west  of,  east  side  of  road  on  summit;  on 
black  rock  surrounded  with  stones 3, 338. 74 

Old  Womans  Springs,  2|  miles  west  of,  at  south  base  of  mountain;  chiseled 
cross  in  front  of  large  upright  rock 3, 511. 66 

Old  Womans  Springe,  3}  miles  west  of,  south  side  of  road  on  summit; 
cross  on  rock  surrounded  with  stones 3, 605. 18 

Old  Womans  Springs,  4.5  miles  west  of,  at  north  side  of  road  where  it 
goes  between  two  small  hills;  on  rock  surrounded  with  stones 3, 564. 16 

Old  Womans  Springs,  4.5  miles  west  of,  on  north  side  of  road,  opposite 
junction  with  road  to  southeast,  where  road  goes  between  two  small 
hills;  iron  post,  marked  "3565  S.B." 3,564.912 

Old  Womans  Springs,  6 J  miles  west  of,  south  side  of  road,  at  junction  of 
Cushenberry  and  Black  Hawk  mine  road;  on  lai^e  rock  surrounded 
with  stones 3, 759. 13 

Cushenberry,  1}  miles  east  of,  west  side  of  road  at  summit;  on  rock  sur- 
rounded with  stones 4, 236. 68 

Cushenberry,  1.5  miles  east  of,  north  side  of  road;  chiseled  cross  on  rock. .  4, 249. 59 

WHITEWATER    RAILROAD  STATION,  VIA  CHUCK   WARREN's  AND  THE  PIPES,    TO 

ROSE   MINE. 

Whitewater,  IJ  miles  north  of,  about  200  feet  south  of  crossing  of  irriga- 
tion ditch,  near  forks  of  road,  on  pipe  line  to  station;  on  top  of  ver- 
tical iron  pipe 1, 333. 28 

Whitewater,  li  miles  northeast  of;  bed  of  Whitewater  River  at  ford 1, 327. 00 

Whitewater,  2  miles  northeast  of,  at  foot  of  steep  grade  on  north  side  of 
road;  point  within  chiseled  circle  on  top  of  embedded  granite  bowlder 
surrounded  by  rocks 1, 324. 10 

Whitewater,  a}x)ut  2.5  miles  northeast  of,  in  saddle  on  divide  between 
Whitewater  River  and  Mission  Creek;  road 1, 503. 00 

Whitewater,  3^  miles  northeast  of;  south  side  of  road,  about  65  feet  east  of 
dry  wash  of  creek  running  from  Painted  Hills  southeast  to  Mission 
Creek;  point  within  chiseled  circle  on  top  of  black  granite  bowlder  3 
feet  in  diameter 1, 373. 61 

Whitewater,  41  miles  northeast  of;  south  side  of  road  on  west  side  of  Mis- 
sion Creek  Valley;  point  within  chiseled  circle  on  top  of  granite  bowlder 
2.5  by  6  by  4  feet 1,371.78 

Whitewater,  7 J  miles  northeast  of;  at  right  of  road  at  junction  with  road 
from  Palm  Springs  railroad  station,  and  with  road  to  Hog  Ranch;  point 
within  chiseled  circle  on  top  of  granite  bowlder  2  by  2  by  3  feet 1, 523. 04 

Mission  Creek,  between  channels  of;  175  feet  east  of  remains  of  old  cabin, 
30  feet  right  of  road;  point  within  chiseled  circle  on  top  of  granite 
bowlder 1,595.86 
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Feet. 
Dry  Morongo,  on  west  side  of  canyon  at  junction  of,  with  Mission  Creek 

Valley,   15  feet  west  of  road  junction,  surface  of  ground;  iron  post, 

marked  "1800S.  B." 1,799.875 

Chuck  Warren's  ranch,  1}  miles  southwest  of;  on  south  hank  of  Dry 
Morongo,  40  feet  west  of  where  road  leaves  it  and  begins  climb  over 
divide  to  Chuck  Warren's  ranch  on  Big  Morongo;  bench  cut  in  butt  of 

black  willow  tree  10  inches  in  diameter 2, 364. 86 

Summit  of  divide  between  Dry  and  Big  Morongos;  road 2, 644. 00 

Warren's  ranch,  1}  miles  southwest  of;  70  feet  northeast  of  summit  of 
divide,  15  feet  south  of  road;  nail  in  bench  cut  in  butt  of  iron  wood  6 

inches  diameter 2, 640. 99 

Warren's  ranch,  northeast  corner  of  barn;  ground 2, 503. 00 

Warren's  ranch,  at  gate  post;  110  feet  south  of  bam;  iron  post,  marked 

"25<MS.  B." 2,503.899 

Warren's  ranch,  1.5  miles  northeast  of;  10  feet  left  of  road;  point  within 

chiseled  circle  on  top  of  granite  bowlder  1.5  by  1.5  by  2.5  feet 2, 737. 47 

Warren's  ranch,  2.57  miles  northeast  of;  on  west  side  of  road;  point  wnthin 
chiseled  circle  on  top  of  embedded  black  granite  bowlder  1  by  2  feet, 

surrounded  by  stones 2, 722. 12 

Junction  with  little  used  road  to  right 2, 698. 00 

Little  Morongo  Canyon,  in  forks  of  road  at  junction,  where  it  branches 
from  road  to  Virginia  Dale,  about  100  feet  southwest  from  corner  com- 
mon to  sees.   11,  12,  13,  and  14,  T.  1  S.,  R.  4  K.;    iron  post,  marked 

"2745  S.  B." 2,745.074 

Comer  common  to  sees.  11,  12,  13,  and  14,  T.  1  S.,  R.  4  E;  ground 2, 789. 00 

Little  Morongo  Canyon;  junction  of  roads  at  mouth 2, 906. 00 

Little  Morongo  Canyon,  J  mile  north  of  mouth  of;  10  feet  west  of  road  on 
bench  above  bed  of  canyon;  point  within  chiseled  circle  on  top  of  em- 
bedded granite  bowlder  1  by  2  feet 2, 987. 67 

Little  Morongo  Canyon,  northeast  side  of;  at  "First  Water;"  bench  cut  in 

butt  of  leaning  cotton  wood  tree  2.5  feet  in  diameter 3, 282. 78 

Little  Morongo  Canyon;  mouth  of  lateral  canyon,  at  junction  with  trail  to 
The  Pipes,  at  upper  end  of  timber  patch,  3  feet  above  ground  in  face  of 

granite  cliff;  aluminum  tablet,  marked  * *3380  S.  B. " 3, 379. 936 

The  Pipes,  trail  to;  on  summit  at  head  of  gulch  from  Little  Morongo 

Canyon,  in  stump  3  inches  in  diameter 4, 509. 05 

Summit  of  spur;  at  top  of  shaft  on  mining  claim 4, 588. 00 

The  PipeH,  15  feet  from  summit  of  trail  from  Little  Morongo  to;  north  side 

of  ridge,  in  butt  of  oak  tree  4  inches  in  diameter 4, 581. 93 

Mining  claim;  top  of  shaft  and  mouth  of  tunnel 4, 545. 00 

Tunnel,  mouth  of 4,484.00 

Sand  wash,  at  foot  of  trail  running  down  about  i  mile,  when  it  turns  to 

north  and  goes  over  small  divide;  ground 4, 250. 00 

Chaparrosa  Springs,  i  mile  south  of;  at  summit  of  divide  between  sand 

wash  and 4,316.00 

Chaparrosa  Springs,  75  feet  north  of;  point  within  chiseled  circle  on  top 

of  granite  lK)wlder  9  by  4  by  3.5  feet 4,218.01 

The  Pipes,  If  miles  southeast  of;  200  feet  north  of  head  of  trail  from  big  sand 
wa»h;  point  within  chiseled  circle  on  top  of  embedded  granite  bowlder  1.5 

by  1  foot,  surrounded  by  stones 4, 162. 10 

Sand  wash,  at  trail  crossing 4, 110. 00 

The  Pipes,  J  mile  southeast  of;  at  northeast  corner  of  reservoir  in  north- 

.    west  corner  of  field 4, 376. 00 
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Feet. 
The  Pipes,  20  feet  northeast  of  house,  46  feet  southwest  of  bam,  2  feet  east 

of  yucca  tree,  surface  of  ground;  iron  post,  marked  **  4459  S.B.  " 4, 458. 83 

The  Pipes,  at  northeast  comer  of  barn;  on  rock 4, 457. 85 

The  Pipes,  near,  in  bed  of  wash  at  crossing;  road 4, 401. 00 

The  Pipes,  J  mile  north  of  house,  at  junction  of  roads  to  Warrens  Wells 

and  to  the  Rose  mine;  ground 4, 405. 00 

The  Pipes,  1.5  miles  northwest  of;  at  right  of  road,  on  southwest  side  of 

wide  sand  wash;  bench  cut  in  butt  of  willow  tree  4  inches  in  diameter.  4, 426. 07 
Burns  Canyon,  road  into;  at  summit  of  divide  where  road  crosses  to  enter 

wash  from  canyon,  southwest  side  of  wash 4, 602. 00 

Burns  Spring,  1  mile  southeast  of;  10  feet  south  of  road  in  mouth  of 
canyon,  at  junction  of  road  from  Rose  mine  to  Warrens  Wells  and  Vir- 
ginia Dale  with  road  to  the  Pipes;  in  butt  of  willow  tree  8  inches  in 

diameter 4, 709. 84 

Burns  Spring,  45  feet  west  of;  in  bottom  of  wash;  point  within  chiseled 

circle  on  top  of  embedded  granite  bowlder  3  by  4  feet 4, 949. 02 

Bums  Canyon,  at  foot  of  steep  grade  where  road  leaves  canyon  to  climb 

hill  toward  Antelope  Creek 5, 190. 00 

Bums  Spring,  H   miles  northwest  of;  at  foot  of  tree  at  right  of  road; 

ground 5, 455. 00 

Burns  Spring,  If  miles  northwest  of ;  in  saddle  of  ridge;  at  top  of  first  steep 
hill  out  of  canyon  surface  of  ground;  iron  post,  marked  **  5438  S.  B.'* . . .  5, 437. 670 

Antelope  Creek;  bed  of  wash  at  road  crossing 5, 476. 00 

Antelope  Creek,  140  feet  north  of;  at  west  of  road;  point  within  chiseled 

circle  on  top  of  granite  bowlder  6  by  4  by  2.5  feet 5, 500. 27 

Rattlesnake  Canyon,  about  1.1  miles  southeast  of;  where  road  enters  it 
at  junction  of  road  from  The  Pipes  to  Rose  mine  with  road  to  Old 
Womans  Springs,  23  feet  west  of  pinon  tree;  iron  post,  marked  **5736 

S.  B." 5,735.844 

Antelope  Valley,  road  junction  at  top  of  first  steep  hill  out  of;  at  foot  of 

tree;  ground • 5, 732. 5 

Rattlesnake  Canyon,  summit  of  divide  where  road  begins  descent  into  ...  5, 991. 5 

Rattlesnake  Canyon,  where  road  first  comes  into  wash 5, 894. 5 

Rose  mine,  2}  miles  southeast  of;  at  foot  of  hill  where  road  branches,  one 
branch  running  southeast  over  hiU  and  the  other  running  east  down 

canyon 5,997.00 

Rose  mine,  2^  miles  southeast  of,  20  feet  north  of  road  at  summit  of  spur; 
nail  in  pinon  tree  8  inches  in  diameter 6, 231. 29 

WHITE^VATER  SIDING,  VIA  WHITEWATER  CANYON,  TO  TOWNSHIP  1  SOUTH,  RANGE 

2  EAST. 

Whitewater,  2i  miles  north  of,  at  right  of  road;  point  within  chiseled  cir- 
cle on  top  of  embedded  granite  bowlder  16  by  8  inches,  surrounded  by 
stones 1,618.33 

W^hitewater,  4J  miles  north  of;  corner  common  to  sees.  26, 27, 34,  and  35, 
T.  2  S.,  R.  3  E. ,  on  small  flat  about  30  feet  east  of  foot  of  hill,  west  side  of 
\Vhitewater  River,  where  road  crosses  the  second  time;  point  within 
chiseled  circle  on  top  of  granite  bowlder  6  by  8  by  8  inches 1, 832. 76 

Whitewater,  4J  miles  north  of;  at  rock  point  on  west  side  of  canyon;  nail 
in  butt  of  black  willow  tree  6  inches  in  diameter ■. 1, 916. 16 

W^hitewater,  5i  miles  north  of;  at  right  of  road  near  rock  point  on  west 
side  of  canyon,  opposite  south  end  of  stratified  bluff  of  cement  gravel; 
nail  in  butt  of  forked  black  willow  tree 2, 088. 58' 
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Feet. 
Whitewater,  6.6  miles  north  of;  about  50  feet  west  of  road,  50  feet  east  of 

Whitewater  Channel,  near  north  end  of  cement  gravel  bluff;  point  within 

chiseled  circle  on  top  of  embedded  granite  bowlder  12  by  8  inches 2, 241. 68 

Whitewater,  8  miles  north  of;  on  west  side  of  canyon;  point  within  chis- 
ele<l  circle  on  top  of  granite  bowlder  surrounded  by  stones 2, 630. 88 

Whitewater  Canyon,  west  side  of;  near  red  point  of  ridge  from  west  and 
large  red  bowlder  in  wash  known  as  Red  Dome,  at  right  of  road,  oppo- 
site where  trail  from  Mission  Creek  enters  canyon;  nail  in  butt  of  black 
willow  tree 2,581.01 

Re<l  Dome,  about  1 J  miles  northwest  of ;  100  feet  north  of  creek  crossing, 
on  right  side  of  road;  point  wnthin  chiseled  circle  on  top  of  embedded 
granite  bowlder,  2  by  3  feet  surface 2, 855. 05 

Whitewater  Canyon,  on  rock  point  on  north  side  of;  opposite  grove  of  alder 
and  Cottonwood  trees  on  south  side  of  canyon;  bench  cut  in  butt  of  cot- 
ton wooil  tree  2  feet  in  diameter 3,  O&l  80 

Whitewater  Creek,  475  feet  southwest  of  junction  with  creek  from  the 
south;  southwest  side  of  Whitewater  Canyon,  500  feet  south  of  cluster  of 
pine  trees,  in  vertical  face  of  granite  ledge,  1.5  feet  above  ground;  alu- 
minum tablet,  marked  "3438  S.B." 3,438.008 

DRY    MORONGO   TO   CORNER   OF  TOWNSHIPS   1    AND   2    SOUTH,    RANGES  3   AND  4 

EAST. 

Dry  Morongo,  bed  of;  770  feet  below  forks  of  canyon,  where  trail  from     ' 

Chuck  Warren's  to  Hog  ranch,  on  Willow  Creek,  crosses 2, 504. 00 

Dry  Morongo,  forks  of 2, 540. 00 

Dry  Morongo,  in  mouth  of  left-hand  fork  at  forks  of  left  fork  of;  bench 

cut  in  butt  of  black  willow  5  inches  in  diameter 2, 652. 12 

Dry  Morongo,  top  of  bluff  in  mouth  of  right  fork  of  left  fork 2, 694. 00 

Corner  common  to  Ts.  1  and  2  S.,  Rs.  3  and  4  E.,  which  is  also  a  corner  of 
the  San  Bernardino  Forest  Re8er\^e  and  is  marked  '*Xo.  99,"  in  top  of 
cement-filled  iron  post  4  inches  square;  aluminum  tablet,  marked 
"3075  S.  B." : 3,074.919 

FOOT  OF  TRAIL  TO    THE   PIPES    VIA    LITTLE  MORONGO  CANYON   TO  TOWNSHIP   1 

NORTH,    RANGE  3   EAST. 

The  Pipes,  0.6  mile  northwest  of  trail  to;  in  Little  Morongo  Wash, 
opposite  mouth  of  canyon  from  east,  in  which  is  a  mining  tunnel;  point 
within  chiseled  circle  on  top  granite  bowlder  2.5  by  2.5  by  5  feet 3, 544. 80 

Little  Morongo,  at  junction  wnth  North  Fork;  in  butt  of  willow  tree  4 
inches  in  diameter 3, 830. 09 

Little  Morongo,  at  junction  with  laige  wash  from  left 4, 046. 00 

Little  Morongo,  50  feet  northwest  from-  junction  with  wash  from  left,  on 
south  side  of  canyon;  point  within  chiseled  circle  on  top  of  granite 
bowlder  8  by  8  by  5  feet 4,060.12 

Little  Morongo,  on  west  side  of  canyon,  where  it  makes  sharp  turn  from 
north  to  the  west,  beside  willow  tree  1  foot  in  diameter;  chiseled  circle 
on  top  of  granite  bowlder  5  by  3  by  2  feet 4, 391. 82 

Little  Morongo,  on  south  side  of  canyon  at  camping  place  at  second  water, 
in  red  granite  ledge  10  feet  above  creek  bed;  aluminum  tablet,  marked 
*'4831S.  B." 4,830.926 

21  GEOL,  PT  1 34 
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San  Antonio  Quadrangle. 

The  elevations  in  the  following  list  are  a  continuation  of  those  deter- 
mined in  connection  with  the  Hesperia  and  Deep  Creek  quadrangles, 
and  previously  published. 

They  are  based  on  the  bronze  tablet  in  the  court-house  at  San 
Bernardino,  the  elevation  of  which  is  1,047.758  feet. 

The  leveling  was  done  under  the  direction  of  Mr.  W.  T.  Turner, 
topographer,  by  Mr.  C.  R.  Smith,  levelman. 

KEEN  BROOK,  VIA    NORTH   FORK  OF  LYTLE  CREEK   AND  SHEEP  CREEK  ROAD,  TO 

TAMBORINO   RANCH,    10  MILES  WEST  OF   HESPERIA. 

Feet. 
Keen  Brook,  in  front  of  Southern  California  Railway  section  house;  on  top 

of  clearance  post 2, 477. 45 

Keen  Brook,  1.65  miles  northwest  of;  in  summit  of  gap  between  Keen 
Brook  and  Lytle  Creek  canyons,  south  side  of  road;  -f  on  embedded 
stone 3, 459. 69 

Glen  ranch,  40    feet  west  of  westernmost  building;   iron  post,  marked 

**3256S.  B." 3,256.44 

Glen  ranch,  0.6  mile  northwest  of,  where  old  wagon  road  (passable  now 
only  on  horseback  because  of  washouts)  branches  to  north  toward  Lone 
Pine  Canyon;  surface  of  ground 3, 400. 00 

Glen  ranch,  5.45  miles  northwest  of;  at  mouth  of  Coldwater  Canyon,  near 
first  pine  tree  above  forks  of  road;  iron  post,  stamped  "5017  S.  B." 5, 017. 266 

Glen  ranch,  7.25  miles  northwest  of;  on  northwest  side  of  dry  wash  of 
north  fork  of  Lytle  Creek,  at  the  foot  of  an  old  skid  road  which  here 
starts  up  mountain  to  northward,  past  old  camping  ground  known  as  the 
Oaks;  nail  in  foot  of  big  pine  tree 6, 927. 16 

Glen  ranch,  8.45  miles  northwest  of;  at  head  of  old  skid  road  in  gap  of 
mountain  spur  between  north  fork  of  Lytle  Creek  on  the  south  and 
Lone  Pine  Canyon  on  the  north,  20  feet  west  of  path ;  -f  on  point  of 
outcropping  granite  ledge 6, 618. 09 

Hesperia,  25.35  miles  southwest  from;  in  gap  between  Sheep  Creek  and 
Lone  Pine  Canyons,  south  side  of  road;  -h  on  square-tipped  embedded 
bowlder 6,067.13 

Hesperia,  24.65  miles  southwest  from;  north  aide  of  road  at  the  forks 
where  Swertout  road  branches  off  to  the  west;  iron  post,  marked 
"6006  S.  B." 6,005.928 

IIesi)eria,  21.85  miles  southwest  from;  at  forks  where  road  to  Oak  Springs 
branches  off  to  the  west;  ground 5, 056. 00 

Hesperia,  19.35  miles  southwest  from;  where  main  traveled  road  branches 
off  to  northwest  to  Palmdale  and  Lancaster,  west  side  of  road  forks; 
iron  post,  marked  "4429  S.  B." 4,428.822 

Hesperia,  17.65  miles  southwest  from;  at  road  forks  of  old  abandoned 
ranch,  where  road  from  Sheep  Creek  to  Victor  branches  off  to  the 
northeast,  50  feet  north  of  road;  on  nail  head  in  center  of  top  edge  of 
curbing  plank  on  west  side  of  old  well 4, 162.  71 

Hesperia,  11.15  miles  southwest  from;  in  front  of  house  of  R.  L.  Cook,  on 
south  side  of  road;  on  nail  in  lone  yucca  tree 3, 858. 02 

Hesperia,  10  miles  west  of;  south  side  of  road  at  the  Tamborino  ranch; 
iron  post,  marked  "3740  S.  B." 3,739.627 
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SIERRA,  MADERA,  FRESNO,  MARIPOSA,  AND   MONO   COL^NTIES. 

Mount  Lyell  Quadrangle. 

The  elevations  in  the  list  below  are  based  primarily  upon  mean  sea 
level  at  Oakland,  but  depend  directly  upon  vertical  angles  in  connec- 
tion with  the  spirit  leveling  done  on  the  Mount  Lyell  quadi'angle,  to 
which  reference  has  previously  been  made. 

The  elevations  were  established  by  Mr.  R.  B.  Marshall,  topographer, 
in  connection  with  the  topographic  work. 

Feet. 

Cloiul  Rest  Peak,  sammit  of;  in  flat  rock  35  feet  north  of  small  monu- 
ment; aluminum  plug,  stamped  "  U.S.G.S.  V. A.  B.M.O." 9, 925. 00 

Mount  Conness  triangulation  station;  in  top  of  concrete  pier;  aluminum 
plug,  stamped  "U.S.G.S.  V.A.  B.M.O." 12,556.00 

Lyell  Fork  of  Merced  River,  1  mile  west  of  where  trail  crosses  and  200 
yards  east  of  trail;  on  yellow  top  point  of  rocky  dome;  aluminum  plug, 
stamped  "U.S.G.S.  V.A.  B.M.O." 9,520.00 

Merced  Pass;  west  of  old  corral  gate,  in  flat  white  granite  bowlder  2  feet 
high;  aluminum  plug,  stamped  "U.S.G.S.  V.A.  B.M.O." 9,295.00 

Fernandez  Pass;  on  bench  of  white  granite  bowlder  south  of  and  near 
trail  where  it  descends  rapidly  toward  the  east;  aluminum  plug,  stamped 
"U.S.G.S.  V.A.  B.M.O." 10,175.00 

l8l)erg  Pass;  on  volcanic  rock  6  feet  high,  10  feet  north  of  where  trail 
turns  south  while  going  in  a  northerly  direction;  aluminum  plug, 
stamped  "U.S.G.S.  V.A.  B.M.O." 10,502.00 

"77  Corral;"  in  lone  white  granite  bowlder  2  feet  high  in  center  of 
meadow,  60  yards  across  creek  from  trail  going  east;  aluminum  plug, 
stamped  "U.S. G.8.  V.A.  B.M.O." 7,955.00 

Junction  of  Fish  Creek  and  San  Joaquin  River,  ridge  between;  blue  top 
dome  one-fourth  mile  west  of  trail  going  south;  aluminum  plug,  stamped 
"U.S.G.S.  V.A.  B.M.O." 7,125.00 

Agnew  Pass,  100  yards  due  west  of  where  trail  going  north  passes  first 
lake,  on  highest  point  of  ridge;  aluminum  plug,  stamped  "U.S.G.S. 
V.A.  B.M.O." 9.946.00 

Island  Pass,  one-third  mile  west  of,  on  flat  pot-hole  bowlder  at  summit  of 
dome-shaped  point  250  feet  above  pass;  aluminum  pli^,  stamped 
"U.S.G.S.  V.A.  B.M.O." 10,473.00 

Chiquito  Pass,  3  feet  south  of  trail  on  top  of  yellowish  bowlder  on  last 
morainegoingnorth;  aluminum  plug,  stamped  "U.S.G.S.  V.A.  B.M.O.".     8, 039. 00 

ORANGE,  RIVERSIDE,  SAN  BERNARDINO,  AND   SAN    DIEGO    COUNTIES. 

Corona  QrADRANOLE. 

The  elevations  in  the  list  below  are  based  primarily  upon  a  bronze 
tablet  on  northeast  corner  of  court-house  in  San  Bernardino,  but 
started  directly  from  a  bench  mark  established  in  1897  on  an  iron  post 
on  Magnolia  avenue,  4  miles  east  of  Corona,  the  elevation  of  which 
was  found  to  be  687.018. 

The  leveling  was  done  by  Messrs.  P.  R.  Smith  and  C.  C.  Ward, 
levelmen. 


532  APPENDIX   TO   director's   REPORT. 

MAGNOLIA    AVENUE,    VIA    CORONA,    TO    RIXCX)N. 

Feet. 
Corona,  2  miles  east  of,  where  wagon  road  first  crosses  cemented  irrigating 

ditch;  on  head  of  nail  in  4  hy  4  inch  cap  at  north  end  of  culvert 644. 96 

Corona,  Santa  Fe  Railroad  station;  on  head  of  nail  in  northwest  comer  of 

6  by  6  inch  wooden  curb  to  park  plat 602. 10 

Corona,  at  southwest  comer  of  Boulevard  and  Sixth  street;  on  nail  in 

telephone  pole,  about  4  feet  from  ground 675. 85 

Corona,  at  crossing  of  Sixth  street  and  Lincoln  -avenue;  on  nail  head  in 

north  end  of  culvert  of  storm-water  ditch 687.12 

Corona,  at  northeast  corner  of  Lincoln  avenue  and  Olive  street;  on  top  of 

brick  i>enstock ." 755. 39 

Corona,  at  east  side  of  Buena  Vista  avenue,  where  it  is  crossed  by  Ontario 

avenue;  on  nail  in  south  end  of  planking  of  road  culvert 876. 55 

Corona,  at  northwest  comer  of  Buena  Vista  avenue  and  Limon  street  (pipe 

line  No.  2);  iron  post,  marked  "1049  S.B." 1,049.491 

Corona,  at  southeast  corner  of  Limonia  grove;  on  4  by  4  inch  street-comer 

monument 1, 052. 06 

Corona,  1  mile  west  of;  on  south  side  of  telephone  road  at  summit;  on 

nail  in  foot  of  blazed  telephone  pole 698.  75 

Rincon,  on  north  side  of  street,  at  southeast  comer  of  post-office  and 

store;  iron  post,  marked  **494S.B." 493.702 

RINCON   TO  CHI  NO. 

Rincon,  3  miles  west  of;  where  Chino  road  crosses  railroad  track;  on  tack 

in  crossing  post,  about  8  feet  above  ground 487. 57 

Rincon,  2.5  miles  northwest  of;  on  east  side  of  road  at  West's  place;  on 

nail  in  big  blue  gum  tree,  about  6  feet  above  ground 510. 31 

Pioneer  schoolhouse,  on  nail  head  in  south  end  of  bottom  step  of  jxjrch  . .      500. 88 
Chino  rancho,  south  boundary  of;  at  southeast  corner  of  road  crossing 

north  from  Pioneer  schoolhouse  past  the  place  of  Frank  Slaughter;  on 

wooden  plug  at  foot  of  fence  jwst 558.60 

Chino  rancho,  at  crossing  of  diagonal  road  over  small  slough  about  U 

miles  northwest  of;  where  road  leaves  south  boundary  of  the  Rancho; 

on  nail  in  top  of  post  at  east  side  of  bridge  over  slough 559. 38 

Chino  rancho,  where  diagonal  road  crosses  east  branch  of  Chino  Creek; 

on  nail  on  east  end  of  mud  plank  at  north  end  of  small  queen-post  of 

truss  bridge 587.06 

Chino  rancho,  where  Central  avenue  crosses  road  running  east  and  west; 

in  northwest  angle  of  1.5  miles  south  of  Southern  Pacific  station  at  Chino; 

ironpost,  marked'"633S.B." 632.681 

Chino,  at  crossing  of  Central  avenue  and  Southern  Pacific  Railroad  track; 

nail  in  foot  of  white  crossing  signpost,  about  1  foot  above  track 724. 97 

CHINO   TO    CORONA. 

Chino  rancho,  at  southeast  corner  of  boundary;  iron  post,  marked  *'602 
S.B*'....- '. 602.469 

Pomona  and  Elsinore  Railroad  grade,  where  crossed  by  Archibald  avenue, 
on  west  side  of  avenue;  on  nail  in  south  gatepost,  about  4.5  feet  above 
ground 589. 45 

Fuller  district  school,  at  northwest  corner  of  inclosure;  on  nail  in  corner 
post  of  fence,  about  3  feet  above  ground 587. 12 

Santa  Ana  River,  1,000  feet  northwest  of  Younts  Ford,  at  south  end  of 
graded  lane  and  west  side  of  road;  on  nail  in  top  of  east  post  of  irri- 
gating flume , .  -  * 569.  74 
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Feet. 

Santa  Ana  River,  surface  of  low  water  at  Yountfi  Ford 560 

La  Sierra  rancho  (Sepulveda),  1  mile  south  of  Cooks  Ford,  east  side  of  road 

from  Corona;  iron  poet,  marked  "683  8.B." 683.283 

Corona,  3. 1  miles  northeast  of;  20  feet  east  of  road  to  Cooks  Ford;  cross  (-|- ) 

on  large  embedded  granite  bowlder 678. 31 

Corona,  H  miles  northeast  of;  where  high  line  ditch  passes  over  gulch  on 

high  earthen  embankment;  on  nail  in  west  end  of  planking  of  bridge 

over  cement  ditch 632. 62 

RIXCON  TO  OLIVE. 

Rincon,  2  miles  west  of;  on  nail  in  west  end  of  north-hand  rail  of  ])ridge 
over  drainage  gulley 507. 01 

Rincon,  3. 2  miles  west  of,  where  road  comes  back  clone  to  south  >)ank  of 
river;  on  nail  in  notch  on  horizontal  limb  of  big  three-pronge<l  cotton- 
wood  tree 415. 04 

Rincon,  4.1  miles  west  of,  where  roa<l  again  leaves  south  bank  of  river,  on 
upper  side  of  road ;  on  nail  in  foot  of  oak  tree 429. 53 

Rincon,  4.8  west  of;  on  nail  in  top  of  10  by  10  inch  comer  post  of  land- 
grant  lx)undary 388. 05 

Rincon,  7.3  miles  west  of,  at  head  of  grade  where  road  finally  leaves  the 
sidehill  slopes  of  Santa  Ana  Canyon,  on  north  side  of  road;  iron  post, 
marked  "402  S.B." 401.706 

Santa  Ana  Valley  Irrigation  Canal,  where  road  first  crosses;  on  nail  in  floor 
of  bridge  on  north  or  upper  side,  at  foot  of  center  post  of  railing 325. 33 

Peralta,  on  center  of  south  end  of  top  of  parapet  of  cemented  arch  drain- 
age culvert  No.  11 321.87 

Peralta,  1.5  miles  southwest  of,  where  branch  road  goes  north  across  Santa 
Ana  River;  on  nail  in  floor  at  southwest  comer  of  bridge  over  Santa  Ana 
Valley  Irrigation  Canal 314.  77 

Olive;  on  nail  in  7  by  16  inch  mudsill  under  the  southwest  post  of  the  water 
tank  of  the  Southern  California  Railway 222.  72 

OLIVE,    VIA   SANTIAGO  AND   ALI80  CANYONS,  TO   ELTORO. 

Olive,  1  mile  southeast  of,  where  Silverado  road  crosses  Santa  Ana  Valley 
irrigation  canal;  on  nail  head  in  floor  at  northwest  comer  of  bridge  over 
canal 300.35 

Olive,  5.5  miles  southeast  of,  where  Silverado  road  crosses  small  summit 
before  dropping  down  to  Santiago  Creek  bottom  lands,  right  side  of  road; 
cross  ( -\-)  on  embedded  rock,  surrounded  by  ring  of  stones 564.  79 

Olive,  7.7  miles  southeast  of;  at  northeast  corner  of  fence  of  Orange 
County  Park,  20  feet  right  of  road ;  iron  post,  marke<l  "  610  S.  B. " 610. 041 

Olive,  9.4  miles  southeast  of;  on  east  side  of  road;  on  head  of  nail  in  root 
of  big  sycamore  tree 701. 42 

Olive,  12  miles  southeast  of;  where  road  to  Black  Star  mine  branches  off 
to  east  up  side  gulch,  50  feet  southeast  of  forks  of  road;  on  nail  in  crotch 
of  small  sycamore  tree 855. 68 

Olive,  13.7  miles  southeast  of;  where  road  to  Silverado  turns  off  to  east  up 
side  gulch,  8  feet  right  of  main  road;  iron  jwst,  marked  "977  S.  B."  ...      977. 326 

Olive,  15.7  miles  southeast  of;  at  residence  of  Mr.  P.  E.  Pleasants,  under 
front  fence;  +  on  embedded  rock 1, 142. 94 

Olive,  17  miles  southeast  of;  where  Santiago  road  begins  to  climb  side  hill 
to  cross  divide  into  Aliso  Canyon;  at  forks  of  road;  +  on  embedded  rock 
surrounded  by  stones 1, 265, 35. 
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Feet. 
Olive,  17  miles  southeast  of;  where  Santiago  Canyon  road  bejfins  to  climb 

side  hill  to  cross  divide  into  Aliso  Canyon,  en  route  to  Eltoro;  iron 

post,  marked  "1271  S.B." 1,270.553 

RINCON,  VIA    OLIVE,    SANTIAGO   CANYON,    AND   ALISO   CANYON,  TO   ELTORO. 

Aliso  schoolhouse,  2  miles  northeast  of;  on  east  side  of  wagon  road  on 
summit  of  divide  between  Santiago  and  Aliso  canyons;  in  top  of  wooden 
hub  at  fence  comer 1, 648. 03 

Aliso  schoolhouse,  J  mile  north  of;  about  12  feet  east  of  road,  50  feet 
south  of  gate  across  road,  and  about  1,000  feet  north  of  the  junction  of 
roads  at  the  forks  of  Aliso  Creek;  nail  in  butt  of  prostrate  sycamore  tree 
2  feet  diameter 1,116.46 

Aliso  schoolhouse,  J  mile  north  of;  floor  of  bridge  over  east  fork  of  Aliso 
Creek 1,090.00 

Aliso  schoolhouse,  about  J  mile  north  of;  floor  of  bridge  over  Aliso  Creek.  1, 067. 00 

Aliso  schoolhouse,  30  feet  north  of;  in  yard;  nail  in  butt  of  triple  sycamore 
tree 1,038.42 

Aliso  schoolhouse,  about  46  feet  from;  in  northwest  comer  of  yard;  iron 
post,  marked  "1041  S.B" ' 1,040.878 

Aliso  schoolhouse,  about  1}  miles  southwest  of;  20  feet  east  of  road;  nail 
in  butt  of  sycamore  tree  4  feet  diameter 857. 19 

Aliso  schoolhouse,  2}  miles  southwest  of;  east  side  of  road  at  junction 
wuth  road  to  Santa  Ana;  nail  in  butt  of  sycamore  stump 695. 41 

Eltoro,  2  miles  northeast  of;  15  feet  south  of  west  end  of  bridge  over 
Aliso  Creek,  adjoining  sycamore  tree  that  is  used  as  a  gatepost;  nail  in 
butt  of  sycamore  tree  3  feet  diameter 619. 46 

Eltoro,  1 J  miles  northeast  of;  on  east  side  of  road  at  junction  with  road 
to  south;  nail  in  wooden  peg  at  fence-comer  post 558. 91 

Eltoro,  about  J  mile  northeast  of;  on  w^est  side  of  road  at  junction  with 
road  to  Santa  Ana  and  also  with  road  to  east;  nail  in  wooden  p^  at 
fence-corner  post 504. 86 

Eltoro  schoolhouse;  on  wooden  peg  at  north  comer  of  fence 444. 69 

Eltoro  schoolhouse,  about  2  feet  from  front  of;  in  angle  formed  by  porch 
and  building;  iron  post,  marked  "444  S.  B." 443. 919 

ELTORO,  VIA   SOUTHERN  CALIFORNIA    RAILWAY,    TO   LAS   FLORES. 

Eltoro,  IJ  miles  southeast  of;  head  of  bolt  in  north  end  of  west  guard 

rail  on  trestle  No.  47 428.54 

Eltoro,  about  2J  miles  south  of;  50  feet  west  of  track,  opposite  gate  on  east 

side  of  track;  head  of  spike  at  surface  of  ground  in  south  post  of  gate 359. 68 

Eltoro,  2}  miles  south  of;  head  of  bolt  in  north  end  of  west  guard  rail  on 

trestle  No.  50 346.48 

Eltoro,  3f  miles  south  of;  about  50  feet  west  of  track  at  192-mile  post; 

head  of  railroad  spike  in  base  of  telegraph  pole,  marked  "  192  " 295. 55 

Eltoro,  4 J  miles  south  of;  nail  in  top  of  short  post  at  east  side  of  south 

end  of  north  cattle  guard  at  railroad  crossing 279. 48 

Eltoro,  4 J  miles  south  of;  about  40  feet  east  of  track  at  road  crossing  in 

fence  comer;  iron  post,  marked  "278  S.  B." 278. 177 

Capistrano,  4^  miles  north  of;  nail  in  east  end  of  north  cap  of  trestle 

No.  52 255.52 
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Feet. 
CapistraDOi  about  3  miles  north  of;  65  feet  east  of  track,  on  east  side  of 

wagon  road,  in  front  of  ranch  house;  nail  in  butt  of  northernmost  euca- 
lyptus tree,  18  inches  diameter,  in  row  of  shade  trees 220. 44 

Capistrano,  about  2  miles  north  of;  i  mile  north  of  trestle  over  Trabuco 

Creek,  15  feet  west  of  track,  opposite  double-butt  sycamore  tree  20  feet 

east  of  track;  nail  in  butt  of  sycamore  tree 205. 59 

Canada  Trabuco;  nail  in  east  end  of  south  cap  of  trestle  No.  55 174. 39 

Capistrano;  south  of  station;  first  post  south  of  northwest  comer  of  flower 

plot,  midway  between  two  brick  posts;  nail  in  top  of  wooden  fence  poet.       105. 21 
Capistrano;  in  northwest  corner  of  flower  plot  south  of  station  and  east  of 

track;  iron  post,  marked  "103S.B." 103.074 

San  Juan  Creek;  nail  in  east  end  of  south  cap  of  trestle  No.  57 70. 85 

San  Juan,  f  mile  northeast  of;  about  40  feet  west  of  track,  near  fence  line, 

40  feet  northeast  of  post  between  railroad  sections  31  and  32;  railroad 

spike  in  base  of  telegraph  pole 48. 57 

San  Juan;  west  side  of  track,  opposite  water  tank;  lag  bolt  in  circular  base 

of  iron  water  standpipe 17. 78 

San  Juan,  1|  miles  south  of;  45  feet  west  of  track,  opposite  milepost  201; 

railroad  spike  in  base  of  telegraph  pole 10. 95 

San  Juan,  2|  miles  southeast  of;  nail  in  top  of  milepost  202 15. 16 

Trestle  No.  61,  nail  in  east  end  of  sixth  cap  from  north  end  of 11 .  01 

Trestle  No.  63,  nail  in  west  end  of  north  cap  of 12. 42 

San  Mateo  Creek,  3  miles  northwest  of;  nail  in  east  side  of  south  cap  of 

trestle  No.  69 13.86 

Trestle  No.  77,  nail  in  west  end  of  north  cap  of 13. 23 

San  Mateo  Creek,  0.6  mile  northwest  of;  nail  in  top  of  milepost  207 16. 03 

San  Mateo  Creek,  i  mile  south  of;  nail  in  west  timber  of  south  cattle 

guard  at  road  crossing 10. 39 

San  Onofre  Creek,  center  of  trestle  over 24. 2 

San  Onofre  siding,  nail  in  top  of  clearing  stake  at  northwest  end  of 28. 26 

San  Onofre  siding;  20  feet   front  of  section  bunk  house,  in  yard;  iron 

post,marked  '*28S.  B.*' 27.972 

San  Onofre,  IJ  miles  southeast  of;  nail  in  west  end  of  north  cap  of  trestle 

No.  95 95.00 

San  Onofre,  1}  miles  southeast  of;  top  of  rail  of  trestle  No,  96 121. 00 

San  Onofre,  2}  miles  southeast  of;  nail  in  west  end  of  south  cap  of  trestle 

No.  97 148.54 

Trestle  No.  98;  top  of  rail 149.8 

Trestle  No.  99;  top  of  rail 164.6 

Trestle  No.  100,  nail  in  east  end  of  south  cap  of 160. 36 

Jerome  siding,  2.4  miles  northwest  of;  nail  in  center  stringer  on  west  side 

of  south  cattle  guard  at  road  crossing 161. 3 

Jerome,  2.4  miles  northwest  of;  50  feet  east  of  track,  in  fence  comer  on 

south  side  of  cattle  crossing;  iron  post,  marked  **  165  S.  B." 165. 017 

Jerome,  IJ  miles  northwest  of;  nail  in  west  end  of  north  cap  of  trestle 

No.  103 151.27 

Jerome,  J  mile  northwest  of;  nail  in  center  stringer  on  west  side  of  cattle 

guard 137.48 

Jerome,  i  mile  southeast  of;  60  feet  south  of  road  crossing;  nail  in  top  of 

milepost  217 88.18 

Las  Flores;  10  feet  southwest  of  w^ater  tank,  east  side  of  track;  iron  post, 

marked  "84  S.  B." 84.037 
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B8PERANZA   SIDING,  VIA   WAGON  ROAD,  TO  SAN  JUAN  TRI ANGULATION 

STATION. 

Feet. 

Santa  Ana  River;  surface  of  water  at  ford 316. 00 

Santa  Ana  River,  waste  way  over  low^er  ditch  on  north  side  of 331. 00 

Esx)eranza  siding,  at  east  end  of;  nail  2  feet  from  north  end  of  timber 

foundation  for  switch  stand 340. 19 

Santa  Ana  River,  bridge  over  upper  canal  on  north  side  of 381. 00 

Esperanza  siding,  1}  miles  north  of;  left  side  of  road,  at  forks  of  canyon; 

nail  in  butt  of  elder  tree  14  inches  diameter 494. 08 

Esperanza  siding,  2  miles  northeast  of;  near  forks  of  canyon  and  near 

foot  of  steep  grade;  nail  in  butt  of  lone  sycamore  tree  2  feet  diameter. .  632. 94 
San  Juan  triangulation  station;  in  top  of  stone  and  cement  monument; 

aluminum  tablet,  marked '*  1780  S.  B." 1,780.194 

SAN    JUAN    CREEK    TO    LINE    BETWEEN    TOWNSHIPS   7   AND   8   SOUTH,    RANGE   7 

WEST. 

Capistrano,  about  2  miles  east  of;  north  side  of  road,  about  320  feet  east  of 
the  corner  common  to  sees.  31  and  32,  T.  7  S.,  R.  7  W., and  sees.  6  and  6, 
T.8S.,R.7W.;  iron  post,  marked  "149  S.B." 149.053 

The  following  elevations  were  determined  by  vertical  angles: 

Foel. 
Santiago  Peak,  summit  of;  in  cement  block  of  United  States  Coast  and 

Geodetic  Survey  monument;  aluminum  plug,  stamped  "U.S.G.S.  V.A. 

B.M.*' 5,680.00 

San  Juan  Canyon,  13  miles  from  Capistrano,  in  bowlder  in  Henry  Siever's 

barnyard;  aluminum  plug,  stamped  **U.S.G.S.  V.A.  B.M." 700.00 

San  Juan  Canyon,  4.5  miles  west  of  Capistrano,  in  bowlder  at  forks  of  road 

near  the  ruins  of  Mission  Viego;  aluminum  plug,  stamped  **U.S.G.S. 

V.A.  B.M.'' 205.00 

San  Juan  and  San  Mateo  canyons,  on  hill  directly  east  of  divide  between, 

about  6  miles  east  of  Capistrano,  in  rock;   aluminum  plug,  stamped 

"U.S.G.S.  V.A.  B.M.'» 670.00 

SAN   MATEO,    SANTA   CLARA,    AND   SANTA   CRUZ   COUNTIES. 

Pescadero  Quadrangle. 

The  elevations  in  the  following  list  are  based  on  a  bench  mark  estab- 
lished by  the  United  States  Coast  and  Geodetic  Survey  at  Redwood. 
This  bench  mark  is  on  top  of  a  fire  hydrant  at  northeast  corner  Sixth 
and  Arguello  streets,  opposite  Southern  Pacific  Company's  station. 
Its  elevation  was  given  as  16.412  feet  above  mean  of  lower  low  water 
at  Foot  Point,  or  12.312  feet  above  mean  sea  level. 

The  leveling  was  done  by  Mr.  C.  C.  Ward,  levelman,  at  firet  under 
the  direction  of  Mr.  E.  C.  Barnard,  topographer,  and  later  under  the 
direction  of  Mr.  A.  B.  Searle,  topographer. 

redwood,    via  COUNTY'   ROAD,   TO   SAN  JOSE. 

Feet 
Redwood  top  of  fire  hydrant  at  northeast  comer  of  Sixth  and  Arguello 

streets,  opposite  Southern  Pacific  Company's  station 12. 31 

Redwood,  1.6  miles  south  of  station,  on  east  side  of  road  near  southeast 

comer  of  road  crossing;  nail  in  foundation  of  water  tank 31. 62 
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Feet. 
Menlo  Park,  1  mile  north  of,  at  right  of  road;  nail  in  butt  of  oak  tree  2} 

feet  in  diameter 52. 46 

Menlo  Park,  at  northeast  comer  of  Grave  avenue  and  San  Francisco  road; 

base  of  hinge  on  top  of  fire  hydrant 72. 13 

Palo  Alto,  at  northeast  comer  of  station,  on  iron  rail  surrounding  walk, 

which  rail  is  set  in  brick  and  cement    This  bench  mark  was  established 

by  the  United  States  Coast  and  Greodetic  Survey  and  the  elevation  given 

as  63.327 63.36 

Mayfield,  at  Mayfield  Hotel,  near  the  north  comer  of  the  intersection  of 

county  road  and  Lincoln  street,  in  top  of  iron  hitching  post  at  edge  of 

sidewalk,  this  post  being  the  first  one  northwest  from  comer  on  county 

road 42.11 

Mayfield,  §  mile  southeast  of;  40  feet  northwest  of  bridge  over  Matadero 

Creek,  45  feet  southeast  of  water  tank ;  in  butt  of  oak  tree  at  right  of  road  .  39. 52 
Yeguas  Creek,  on  northeast  side  of  bridge;  head  of  large  bolt  in  northwest 

end  of  truss 63.99 

Castro,  50  feet  southeast  of  junction  with  road  to;  in  butt  of  oak  tree  3 

feet  in  diameter  on  southwest  side  of  road 82. 57 

Springer  Road,  junction  with;  nail  in  southeast  comer  of  foundation  of 

windmill  tower  at  west  side  of  road 96. 45 

Mountain  View  (old  town),  opposite  hotel  at  junction  of  San  Francisco 

and  San  Jose  road  with  Grant  road ;  in  butt  of  oak  tree  2  feet  in  diameter.  124. 42 
Mountain  View,  0.9  mile  southeast  of;  nail  in  northwest  side  of  founda- 

tion  of  water  tank  at  side  of  center  of  post 141. 60 

Hollenbeck  avenue;  nail  in  northwest  comer  of  foundation  of  water  tank.  130. 18 
Mil  liken  avenue;  spike  in  center  of  west  side  of  foundation  of  water  tank 

and  windmill 96. 11 

Boyt^r  road,  near  northeast  comer  of  junction  with  San  Francisco  and 

San  Jose  road;  nail  on  box  surrounding  cut-off  cock  to  water  pipe. 

Road  here  turns  right  angles  to  the  east 130. 74 

Alviso-Saratoga  road,  southwest  comer  of;  nail  on  top  of  most  southerly 

post  of  bulkhead 100.61 

Pacific  Seed  Company,  at  junction  with  road  to  gardens;  nail  in  east  end 

of  sill  at  north  end  of  bridge  over  dry  water  course 84. 26 

Campbell  Creek,  bridge  over 85. 00 

Scott  lane,  at  northwest  corner  of  intersection;  in  butt  on  eucalyptus 

tree  2  feet  in  diameter 88. 39 

Santa  Clara,  at  intersection  of  Franklin  avenue  and  Monroe  street;  top  of 

fire  hydrant  at  northeast  corner  of 94. 31 

Santa  Clara,  intersection  of  Franklin  avenue  with  Alviso  street;  top  of 

fire  hydrant  at  north  comer  of 90. 12 

The  Alamedo,  intersection  with  University  avenue;  nail  in  end  of  drain 

box  at  southeast  corner  of 88. 28 

San  Jose;  at  north  corner  of  intersection  of  Spring  and  Hobson  streets; 

nail  in  top  of  block  comer  post -.1 80. 65 

SAN   JOSE   VIA    XARROWOAGE   RAILKOAD   TO   LOS  GATOS. 

San  Jose,  150  feet  east  of  Southern  Pacific  Company's  broad-gage  station; 
log  bolt  in  circular  base  of  iron  water  stand  about  2  feet  in  diameter. . .         91.  76 

Note. — ^This  is  a  bench  mark  of  the  United  States  Coast  and  Geodetic 
Survey,  the  elevation  of  which  was  given  as  90.555  feet.  This  differs 
from  Mr.  Ward's  levels  as  brought  from  Redwood,  which  are  in  a  closed 
circuit.  The  United  States  Coast  and  Geodetic  Survey  levels  were  not 
checked  at  San  Jose. 


538  APPENDIX  TO  dibectob's  bepobt. 

Feet 
San  Joee,  at  southwest  comer  of  St.  James  and  First  streets,  oppoeite  St. 

James  square;  set  horizontally  in  west  end  of  lower  edge  of  stone  ban- 
ister on  north  side  of  entrance  to  Santa  Clara  County  Hall  of  Records; 

aluminum  tablet,  marked  '*98  S.F." 98.317 

San  Jose,  at  northwest  corner  of  Bupont  and  San  Carlos  streets;  wire  nail 

in  root  of  pine  tree  14  inches  in  diameter 105.  77 

San  Jose,  2.9  miles  southwest  of;  wire  nail  in  top  of  railroad  milepost  48.      144. 51 
Campbell,  1  mile  northeast  of;  wire  nail  in  top  of  railroad  milepost  49. ..      173. 56 

Bailroad  milepost  51,  wire  nail  in  top  of 220. 58 

Bailroad  milepost  52,  wire  nail  in  top  of 254. 52 

Los  Gatos,  northeast  end  of  station  platform  on  southwest  side  of  Main 

street,  between  Santa  Cruz  avenue  and  Oak  street;  top  of  fire  hydrant-      411. 00 
Los  Gatos,  opposite  station,  in  west  comer  of  yard  around  Hotel  Lindon 
on  Santa  Cruz  avenue;  iron  post,  marked  "412  S.F." 412.012 

IX)B  OATOS,    VIA   RAILROAD   AND   WAGON   ROAD,    TO   BOULDER  CREEK. 

Los  Gatos,  f  mile  southwest  of;  wire  nail  in  top  of  railroad  milepost  56  . .      427. 66 

Railroad  milepost  57;  wire  nail  in  top  of 516. 65 

Lexington,  at  junction  of  **  Bear  Creek  '*  road  with  Los  Gatoe-Alma  wagon 
road;  wire  nail  in  top  of  oak  stump  18  inches  in  diameter 560. 03 

Lexington,  1  mile  southwest  of;  wire  nail  on  top  of  west  end  of  south  rail 
of  bridge  over  small  creek 908. 79 

Montezuma  schoolhouse,  J  mile  north  of;  wire  nail  in  butt  of  madrofia 
tree  2  feet  in  diameter  at  right  of  road 1, 327. 59 

Montezuma  schoolhouse,  35  feet  south  of,  near  fence;  wire  nail  in  butt  of 
triple  madrofia  tree 1, 458. 23 

Montezmna  schoolhouse,  45  feet  north  of,  in  corner  of  yard;  iron  post, 
marked  "1459S.F.** 1,459.074 

Brown  schoolhouse,  i  mile  east  of,  at  left  of  road ;  wire  nail  in  butt  of  live- 
oak  tree  10  inches  in  diameter 2, 090. 00 

Brown  schoolhouse,  25  feet  south  of;  wire  nail  in  butt  of  dead  oak  tree  18 
inches  in  diameter 2, 137. 51 

Brown  schoolhouse,  about  30  feet  south  of;  at  the  -^  section  comer  at 
center  of  NE.  J  corner  of  sec.  12,  T.  9  S.,  R.  2  W.;  iron  post,  marked 
'*2135S.F.'' 2,135.031 

Brown  schoolhouse,  1.09  miles  west  of,  at  right  of  road;  wire  nail  in  butt 
of  oak  tree  2  feet  in  diameter 2, 109.63 

Brown  schoolhouse.  If  miles  west  of,  at  left  of  road;  wire  nail  in  butt  of 
oak  tree  2  feet  in  diameter 2, 001. 18 

Hoffman's  private  road,  50  feet  west  of  its  junction  with  Bear  Creek  road 
near  Tabacco's  ranch,  at  left  of  road;  wire  nail  in  butt  of  black-oak  tree 
20  inches  diameter 1,861.99 

Hoffman's  house,  below;  at  junction  of  private  road  with  Bear  Creek  road .  1, 190. 00 

Hoffman's  private  road,  J  mile  below  its  junction  with  Bear  Creek  road, 
at  right  of  road;  wire  nail  in  butt  of 'leaning  madrone  tree  16  inches 
diameter 1, 153. 09 

Bear  Creek  schoolhouse,  i  mile  east  of,  at  north  side  of  road,  350  feet  east 
of  bridge  over  Bear  Creek;  wire  nail  in  butt  of  redwood  stump  4.5  feet 
diameter 750.18 

Bear  Creek  schoolhouse,  at  west  comer  of  yard;  wire  nail  in  butt  of  live- 
oak  tree  20  inches  diameter 764. 16 

Bear  Creek  schoolhouse,  10  feet  north  of  northwest  comer  of;  iron  post, 
marked  "735  S.F" 735.042 
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Feel. 
Harmon' B  sawmill  near  northwest  comer  of;  about  30  feet  east  of  bridge 

over  small  creek  on  left  of  road,  about  2  feet  from  water  hydrant;  in 

madrone  tree  about  2  feet  in  diameter 581. 78 

Harmon's  mill,  about  f  miles  southwest  of,  at  right  of  road;  w^ire  nail  in 

root  of  oak  tree  3  feet  in  diameter 572.27 

Boulder  Creek,  about  1  mile  northeast  of,  about  120  feet  south  of  bridge 

over  small  creek  at  left  of  road;  top  of  redwood  stump  5  feet  in  diameter.      544. 26 
Boulder  Creek,  at  southeast  comer  of  "Boulder  Creek  House*'  yard,  west 

side  of  road;  a  Mire  nail  in  butt  of  live-oak  tree  2  feet  in  diameter 482. 31 

Boulder  Creek,  at  east  side  of  fountain  in  *' Boulder  Creek  House"  yard; 

iron  post,  marked  "484  S.F" 484.009 

Boulder  Creek,  on  east  side  of  Oak  street  at  junction  with  Boulder  Creek 

road;  top  of  fire  hydrant 501. 85 

BOULDER  CREEK,    VIA   WAGON    ROAD   AND  TRAIL,    TO   LA    HONDA. 

Boulder  Creek,  1  mile  northwest  of,  about  400  feet  north  of  bridge  and 

tank,  at  right  of  road;  wire  nail  in  fir  stump  3  feet  in  diameter 562. 83 

Boulder  Creek,  2.1  miles  northwest  of,  about  20  feet  northwest  of  water 

trough  at  right  of  road,  about  75  feet  northwest  from  junction  with  old 

road  to  west,  300  feet  southeast  of  bridge;  wire  nail  in  butt  of  fir  stump.       709. 57 

Duffy's  mill,  at  left  of  road  at  office;  on  double  butt  live-oak  tree 802. 37 

Sequoia  schoolhouse,  }  mile  southeast  of,  at  junction  with  road  to  west 

and  at  right  of  road;  nail  in  butt  of  madrofia  tree  10  inches  in  diam- 
eter        853.34 

"Jim  Day  Creek,"  120  feet  south  of  bridge,  at  right  of  road;  wire  nail  in 

root  of  redwood  stump 887. 98 

Sequoia  schoolhouse,  at  northwest  comer  of  fence  around,  on  right  of 

road ;  nail  in  butt  of  redwood  stump,  3  feet  in  diameter 912. 29 

Sequoia  schoolhouse,  in  yard  at  south  side  of  stile;  iron  post,  marke<l 

"916  S.  F" 916.025 

Sequoia  schoolhouse,  about  f  mile  north  of;  nail  in  west  end  of  cap  at 

north  end  of  bridge  over  gulch  opposite  old  mill  site 1, 006. 29 

Sequoia  schoolhouse,  1  mile  north  of,  foot  of  steep  grade,  on  right  side 

of  road  at  east  end  of  bridge  over  Boulder  Creek;  nail  in  root  of  fir 

stump 1,003.58 

Township  line  between  Ts.  8  and  9  S.,  10  feet  north  of  cor.  to  sees.  33 

and  34,  T.  8  S.,  and  sees,  3  and  4,  T.  9  S.,  R.  3  W.,  at  right  of  road; 

nail  in  butt  of  tan-bark  oak  tree  1  foot  in  diameter 1, 378. 49 

Sequoia  schoolhouse,  2  miles  north  of,  on  point  of  ridge,  at  right  of  road; 

nail  in  top  of  redwood  stump  5  inches  diameter 1,  746. 81 

Tray's  ranch,  at  left  of  road  at  bend,  at  end  of  trail  above  house,  near 

vineyard;  nail  on  top  of  redwood  stump  5  feet  high,  6  feet  diameter ...  2, 142. 97 
Butano  Ridge,  about }  mile  north  of  Tray's  house,  at  end  of  graded  wagon 

road;  nail  in  butt  of  live-oak  tree  18  inches  diameter 2, 320. 43 

Butano  Ridge,  at  end  of  wagon  road;  iron  post,  marked  "  2319  S.  F  " 2, 318. 980 

Rock  camp,  about  1  mile  north  of,  on  top  of  Butano  Ridge,  at  side  of  old 

pack  trail;  wire  nail  in  butt  of  tan-bark  oak  tree 2, 212. 37 

Summit  of  very  steep,  brushy  trail,  which  here  leaves  Butano  Ridge  and 

runs  to  east  down  steep  spur  toward  Pescadero  Creek 2, 222. 00 

Iverson's  ranch,  on  Pescadero  trail,  1}  miles  west  of,  at  left  of  pack  trail; 

nail  in  butt  of  oak  tree  3  feet  in  diameter 2, 131. 49 

Spring,  50  feet  south  of,  at  right  of  trail;  nail  in  butt  of  oak  tree  2.5  feet 

diameter,  which  has  been  burned  flat  on  one  side 1, 553. 28 
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Feet 
Iverson's  ranch,  at  junction  of  Pescadero  Creek-Boulder  Creek  trail  with 

wagon  road  to  La  Honda,  at  west  side  of  road;  nail  in  hutt  of  madrone 

tree  3  feet  diameter 424. 42 

Iverson's  ranch,  at  junction  of  Boulder  Creek  and  Pescadero  Creek  trail 
with  road  to  La  Honda,  west  side  of  road;  iron  post,  marked  '*  422  S.  F"      421. 999 

Page's  mill,  135  feet  north  of,  junction  with  road  to,  at  left  of  road;  nail 
in  root  of  redwood  tree 635. 13 

Alpine  schoolhouse,  1}  miles  south  of;  at  wagon-gate  entrance  to  Mrs. 
Evans's  ranch,  at  left  of  road;  wire  nail  in  butt  of  eucalyptus  tree  3  feet 
in  diameter 1,211.36 

Alpine  schoolhouse,  about  J  mile  west  of;  in  triangle  between  roads  at 
junction  of  Alpine,  Mayfield  and  Alpine,  and  La  Honda  roads  with 
Alpine  and  Page  mill  road;  iron  post,  marked  **  1590  S.F'' 1, 590. 009 

Alpine  schoolhouse,  about  1.5  miles  west  of;  at  intersection  with  private 
road  to  west,  at  left  of  road  in  point  of  loop  called  the  "Turntable;"  nail 
in  butt  of  oak  tree  2.5  feet  in  diameter 1, 084. 39 

Hansen's  shingle  mill,  1}  miles  east  of,  at  right  of  road;  nail  in  butt  of 
leaning  madrofia  tree  8  inches  in  diameter  c 840.  75 

Hansen's  shingle  mill,  1  mile  east  of,  at  left  of  road,  60  feet  west  of  bridge 
over  San  Gregorio  Creek ;  nail  in  triple  butt  myrtle  tree 616. 46 

Hansen's  shingle  mill,  about  200  feet  east  of  and  200  feet  north  of  the 
cook  house,  at  left  of  road;  wire  nail  in  butt  of  redwood  tree  about  5  feet 
in  diameter 504. 46 

La  Honda,  1.9  miles  south  of,  at  junction  of  La  Honda-Alpine  road  with 
La  Honda-Pescadero  road,  25  feet  north  of  bridge  over  San  Gregorio 
Creek,  at  left  of  road;  wire  nail  in  top  of  oak  stump  6  inches  in  diameter.      448. 34 

La  Honda,  1^  miles  south  of,  at  junction  of  La  Honda- Alpine  and  La 
Honda-San  Gregorio  roads,  in  triangle;  a  nail  in  butt  of  burned  red- 
wood tree  8  feet  in  diameter 347. 48 

La  Honda,  30  feet  east  of  post-office,  in  road;  in  butt  of  redwood  stump  6 
feet  in  diameter 400. 40 

La  Honda,  north  side  of  front  entrance  to  hotel  at  steps;  iron  post,  marked 

"403  S.F" 403.021 

LA  HONDA,  VIA  WAGON  ROAD,  TO  PALO  ALTO. 

La  Honda,  1  mile  north  of;  bolt  in  southwest  end  of  right  side  of  truss  on 
bridge  over  Arroyo  Honda 505. 78 

Weeks' s  sawmill,  76  feet  south  of  bridge  over  Woodruff  Creek,  40  feet  west 
of  road,  30  feet  south  of  cook  house;  nail  in  top  of  hollow  redwood  tree.      580. 34 

Weeks's  sawmill,  0.9  mile  north  of,  at  left  of  road;  nail  in  butt  of  live-oak 
tree  3  feet  in  diameter 858. 49 

Weeks's  pond,  J  mile  northeast  of,  at  left  of  road;  nail  in  butt  of  hollow 
oak  tree  18  inches  in  diameter 1, 122. 42 

Summit  of  divide,  1}  miles  south  of  road  junction  at,  at  left  of  road  on 
point  where  road  turns  to  right;  nail  in  butt  of  oak  stump  10  inches  in 
diameter 1,387.42 

Summit  of  divide, }  mile  west  of,  at  left  of  road  on  point;  nail  in  top  of 
redwood  stump  3  feet  in  diameter 1, 652. 41 

Summit  of  divide,  at  junction  with  road  to  south,  at  right  of  road;  nail  on 
top  of  post  in  old  tramway  bulkhead 1, 676. 84 

Summit  of  divide,  between  Arroyo  Honda  and  Santa  Clara  Valley,  in  forks 
of  road  at  northwest  comer  of  saloon;  iron  post,  marked  **  1680  S.F  " . .  1, 679. 450 

Summit,  0.6  mile  north  of,  opposite  saloon  at  left  of  road  at  end  of  water- 
ing trough;  nail  in  root  of  redwood  tree 1, 481. 45 
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Feet. 
Summit,  1|  miles  northeast  of,  J  mile  below  bam  at  left  of  road;  nail  in  butt 

of  four-forked  oak  tree 1, 054. 96 

Portola,  i  mile  west  of,  at  junction  with  road  to,  about  30  feet  from  west 

end  of  bridge  over  creek,  at  foot  of  steep  hill ;  nail  in  butt  of  redwood 

stump 493.30 

Portola,  junction  with  road  to;  nail  in  foundation  of  front  side  of  water 

tank  at  side  of  center  iK)«t 384. 69 

Portola,  junction  with  road  to;  at  comer  of  fence  surrounding  E.  K.  I^res- 

ton's  house,  on  south  side  of  road;  iron  post,  marked  "388  S.  F." 388. 010 

WcKxiside,  junction  with  road  to;  at  right  of  road,  butt  of  pine  tree  16 

inches  diameter 358. 45 

Woodside,  junction  with  ol<l  road  to;  50  feet  east  of  Woodside  road,  nail 

in  top  of  oak  stump  1.5  feet  diameter 297. 42 

Walsh  n)ad,  170  feet  north  of  junction  with  and  ea^t  side  of;  butt  of  oak 

tree  2.5  feet  diameter,  near  fence 315. 63 

Walsh  road,  1  mile  east  of  and  south  side  of;  nail  in  butt  of  oak  tree  2.5 

feet  diameter 276. 45 

Mayfield  and  Woodside,  75  feet  north  of  junction  with  county  road  to, 

at  wes*t  side  of  Woodside  road;  on  oak  tree  4  feet  in  diameter 150.  59 

Leland  Stanford  Junior  University,  at  northeast  comer  of  engineering 

building;  brass  nut  on  top  of  fire  hydrant 98.61 

Leland  Stanford  Junior  University,  on  south  side  of  inner  quadrangle,  set 

next  to  wall  on  south  side  of  west  building,  on  top  of  stone  ledge  on  west 

side  of  cellar  steps;  aluminum  tablet,  marked  **  89  S.  F." 88. 577 

BOULDER  CREEK,  VIA  WA(M)X  ROAD,  TO  SANTA  CRUZ. 

Boulder  Creek,  1  mile  south  of;  on  west  side  of  road,  wire  nail  in  north- 
east corner  of  foundation  of  water  tank 456. 33 

Ben  Lomond,  alx)ut  1.5  miles  north  of;  west  side  of  road,  wire  nail  in 

butt  of  redwood  stump  10  feet  high,  6  feet  diameter 447.  29 

Bridge  over  small  creek  from  west,  floor 438. 00 

Ben  Lomond,  300  feet  north  of  Park  Hotel,  east  side  of  road;  wire  nail  in 

foundation  of  w^ater  tank 372. 87 

Ben  Lomond,  40  feet  from  office  of  Rowardennen  Hotel,  on  east  side  of 

roa<l;  wire  nail  in  redwood  stump 346.  23 

Ben  Lomond,  10  feet  from  northwest  corner  of  office  of  Rowardennen 

Hotel,  in  yard;  iron  post,  marked  **344S.F." 344.012 

Ben  Lomond,  about  i  mile  south  of,  at  east  side  of  road;  wire  nail  in  butt 

of  oak  tree  2.5  feet  diameter 323. 18 

Felton,  i  mile  north  of,  east  side  of  road;  wire  nail  in  butt  of  oak  tree  18 

inches  diameter 301. 57 

Felton  schoolhouse,  15  feet  north  of  northeast  comer  of;  on  top  of  hydrant.      286. 48 
Felton  schoolhouse,    midway  between  two  front  entrances;  iron  post, 

marked  "286  S.F." 285.954 

Big  Trees,  20  feet  north  of  saloon  at  junction  with  wagon  road  to,  at  west 

side  of  road;  nail  in  butt  of  redwood  stump 320. 28 

Rincon,  }  mile  north  of;  nail  in  foundation  of  water  tank 420. 57 

Rincon  siding,  west  side  of  wagon  road;  nail  in  foundation  of  water  tank .      334. 01 
Santa  Cruz,  1.5  miles  north  of  court-houae,  at  west  side  of  road;  wire  nail 

in  butt  of  laurel  tree  1  foot  diameter 30. 17 

Santa  Cmz,  at  northeast  comer  of  court-house  grounds;  base  of  hinge  on 

top  of  fire  hydrant 17.77 

Santa  Cruz,  in  left  base  of  arch  at  entrance  to  court-house;  aluminum 

tablet,  marked  "18S.F." 18.017 
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IVERHOX'8  RANCH,  ON    PE8CADRRO   CRE£K,  VIA   PIPK-LINE  TRAIL,  TO  TAR 

CREEK. 

Feet. 

Ivereon's  ranch,  i  mile  north  of;  on  west  side  of  road  at  junction  with 
pipe-line  trail;  nail  in  butt  of  oak  tree  18  inches  diameter 426. 89 

Alpine,  junction  with  wagon  road  to;  ground 421. 00 

Alpine,  junction  of  trail  to  west  with  road  to;  at  left  of  road,  where  road 
turns  to  north  uphill;  nail  in  butt  of  oak  tree 422. 99 

Tar  Creek,  ^  mile  west  of;  at  right  of  pipe-line  trail  in  heavy  timber; 

iron  poet,  marked  "420  S.F." 420.035 

BROWN   SCHOOLHOUSE   TO    RBBERVOIR   ROAD. 

N 

Township  line  between  Ts.  8  and  9  S.,  R.  2  W.,  between  sees.  36  and  1; 

ground  at  gate,  across  road 2, 370. 00 

Reservoir  road,  at  junction  with;  near  county  line,  in  Mrs.  Gist's  yard,  at 

north  aide  of  gate;  iron  post,  marked  **2256S.F.*' 2,255.959 

NAPA,  SOLANO,  AND   SONOMA   COUNTIES. 
Napa  Quadrangle. 

The  elevations  in  the  following  list  are  based  on  a  bronze  tablet  in 
east  face  of  southeast  corner  of  the  foundation  of  the  public  school- 
house  at  Benicia,  marked  "35,"  the  true  elevation  being  34.548  feet. 
(See  Appendix  to  Eighteenth  Annual  Report.) 

The  leveling  was  done  under  the  direction  of  Mr.  L.  C.  Fletcher, 
topographer,  by  Mr.  L.  D.  Ryus,  levelman. 

FAIRFIELD,  VIA   COUNTY   ROAD,    TO   VACAVILLE. 

Feet. 
Fairfield  court-house,  J  mile  north  of;  nail  in  post  at  east  end  of  bridge 

over  small  ditch 16. 96 

Fairfield,  1  mile  northeast  of;  at  fork  of  road  to  Elmira;  nail  in  top  of 

post  at  north  side  of  west  end  of  bridge  over  ditch 25. 54 

James  Lockey's  house,  at  fork  of  road  to  west;  spike  in  foot  of  guy  post  to 

telegraph  pole 58. 57 

Thomas  Dixon's  barn,  in  front  of;  nail  in  sleeper  at  gatepost 89. 64 

Fairfield,  3}  miles  northeast  of;  east  of  road  at  foot  of  hill  at  bend;  nail 

in  foot  of  telegraph  pole 151. 30 

Tolenas  Springs,  opposite  fork  of  road  to;  spike  in  foot  of  telegraph  pole.       206. 13 
Tolenas  Springs,  fork  of  road  to;  south  side  of  gate;  iron  post,  marked 

"205" 205.323 

Branson's  house,  J  mile  northeast  of;  east  side  of  road;  spike  in  fo(H  of 

telegraph  pole 287.87 

C.  H.  Steinmetz's  orchard,  400  feet  east  of  southwest  comer  of;  in  solid 

sandstone  ledge  north  of  bend  in  road;  copper  bolt,  marked  "U.S.G.S. 

280ft.  B.  M." 279.658 

Water  tank,  at  northwest  corner  of;  300  feet  south  of  northwest  corner  of 

orchard;  nail  in  sill 246. 71 

Laguna  schoolhouse,  400  feet  south  of;  opposite  fork  of  road;  spike  in 

foot  of  telegraph  pole 238. 34 

Laguna  Creek,  chisel  mark  at  north  side  of  east  end  of  sandstone  culvert 

over 215. 56 

Butcher's  ranch,  300  feet  north  of;  spike  in  northeast  comer,  in  sill  of 

water  tank 175. 27 
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Feet. 
Parker's  ranch,  southwest  comer  of,  at  fork  of  roadn;  chisel  mark  on 

highest  part  of  comer  stone 171. 60 

Vacaville,  south  of,  west  of  road;  nail  in  top  of  city-limit  post 178.  71 

Vacaville,  intersection  of  College  avenue  and  Main  street,  north  of  bridge 

over  Ulatis  Creek ;  spike  in  foot  of  telegraph  pole 176. 08 

Vacaville,  at  northwest  comer  of  public  school  building,  4  feet  above 

ground;  bronze  tablet,  marked  '*188" 187.717 

VACAVILLE,  VIA   CX>UXT^'   ROAD   AND   PLEASANT  VALLEY,  TO  WINTERS. 

Vacaville,  1  mile  west  of;  at  intersection  of  Buck  avenue  and  Valley  road, 

opposite  Wyckoff  gate;  chisel  mark  on  comer  stone 193. 86 

Vacaville,  1.5  miles  west  of;  southeast  comer  of  Montgomery's  orchard; 

chisel  mark  on  comer  stone 207. 19 

Packardo  House,  10  feet  south  of  road  to;  spike  in  foot  of  telegraph  pole.      209. 611 
Bumhani*s  ranch,  300  feet  west  of  northeast  comer  of,  on  south  side  of 

fork  of  road;  nail  in  root  of  oak  tree  4  feet  in  diameter 238. 92 

Barrow's  ranch,  northeast  comer  of,  at  forks  of  road;  nail  in  top  of  comer 

post '. 242.15 

Alamo  school,  opposite;  nail  in  sleeper  at  northeast  comer  of  water  tank .      273. 14 
Alamo  school,  30  feet  northwest  of  woodshed,  in  grounds;  iron  post,  marked 

**266" 265.555 

Collier's  house,  50  feet  south  of  gate  to,  20  feet  west  of  road;  spike  in  foot 

of  oak  tree  18  inches  in  diameter 339. 05 

Ulatis  Creek,  300  feet  north  of  Buck's  house,  100  feet  north  of  road  forks; 

top  of  bolt  at  southeast  comer  of  bridge 358. 60 

Uhl's  pasture,  150  feet  east  of  road  at  bend;  nail  in  root  of  live-oak  tree 

3  feet  in  diameter 376.  f)9 

Schulke's  house,  opposite;  nail  in  knot  at  foot  of  oak  tree  40  inches  in 

diameter 406.68 

Oakdale  school,  150  feet  north  of,  40  feet  west  of  road;  nail  in  root  of  oak 

tree  3  feet  in  diameter 417. 19 

Oakdale  school,  northwest  comer  of  grounds;  iron  post,  marked  **426"..      426.308 
Thurber's  bam,  250  feet  north  of,  west  side  of  road;  spike  in  root  of  oak 

tree  30  inches  in  diameter 304. 58 

Pleasant' s  barnyard,  100  feet  east  of  northeast  corner  of,  at  fork  of  road; 

nail  in  root  of  walnut  tree 251. 99 

Pleasant  Valley  school,  southeast  comer  of  grounds;  iron  post,  marked 

"257" 256.689 

Miller  Creek,  floor  of  bridge  over 242. 00 

Pleasant  Valley  school,  i  mile  north  of;  north  side  of  gate  to  orchard  of 

old  Pleasant  place;  spike  in  foot  of  telegraph  pole 243. 38 

Winters,  5  miles  southwest  of,  at  road  north  to  Puta  Creek;  nail  in  f(x)t 

of  telegraph  pole 195. 63 

Winters,  4 J  miles  southwest  of;  north  side  of  road,  300  feet  west  of  house 

of  old  Finch  place;  iron  post,  marked  "169" 169.328 

Winters,  3  miles  southwest  of;  west  bank  of  Puta  Creek  at  ford;  nail  in 

base  of  willow  tree  at  lower  edge 132. 89 

Winters,  2 J  miles  west  of;  300  feet  east  of  Slade's  house;  nail  in  foot  of 

gatepost 171. 37 

Winters,  1 J  miles  west  of;  north  side  of  road  at  fork  to  dry  houses  and 

bam;  nail  in  top  of  post 149. 50 

Winters,  i  mile  west  of;  at  intersection  of  road  and  old  railroad  grade; 

spike  in  foot  of  tel^raph  pole 143.  71 
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Feet 
Winters,  150  feet  southeast  of  large  gum  tree  in  front  of  David  Judy's 

house,  at  comer  of  fence;  nail  in  base  of  telegraph  pole 130. 13 

Southern  Pacific  Railroad  crossing;  top  of  rail 130 

Winters,  10  feet  from  fence  at  north  side  of  grounds  of  public  school; 

iron  post,  marked  "132" 131.599 

FORKS  OF  COUNTY  ROAD,  2}  MILES  WEST  OF  WINTERS,  VIA  COUNTY  ROAD  UP 
PUTA  CREEK  TO  STONE  BRIDGE  OVER  PUTA  CREEK,  Ij  MILES  SOUTH  OF 
MONTICELLO. 

W^inters,  2 J  miles  west  of;  450  feet  east  of  house  at  forks  of  road;  nail  in 

base  of  telegraph  pole 168. 86 

Winters,  3i  miles  west  of;  30  feet  south  of  road,  opposite  white  house 

across  Puta  Creek;  nail  in  root  of  oak  tree  36  inches  in  diameter 168. 83 

Winters,  4  J  miles  west  of;  in  northwest  comer  of  stone  culvert  over  ravine 

at  old  Seely  place;  copper  bolt,  marked  "U.S.G.S.  179  feet  B.M." 178. 505 

Winters,  5i  miles  west  of;   20  feet  from  creek  bank,  south  of  road  and 

opposite  round  top  peak;  nail  in  root  of  live-oak  tree 180. 71 

Corner  stone,  Yolo,  Solano,  and    Napa  counties;   north  bank  of  Puta 

Creek,  on  bench  east  side  of  rock  3  inches  below  top;  copper  bolt, 

marked  **U.S.G.S.  212  ft.  B.M." 212.272 

County  line,  1  mile  west  of;  4  feet  east  of  road  at  point  of  hill,  opposite 

orchard  on  side  hill,  south  of  Puta  Creek;  nail  in  root  of  oak  tree 295. 66 

County  line,  2  miles  west  of;  west  of  road  at  mouth  of  canyon  and  400 

feet  east  of  house;  nail  in  foot  of  oak  tree  30  inches  in  diameter 253. 92 

County  line,  3  miles  west  of;  south  of  road  at  point  of  hill,  west  end  of 

cut;  nail  in  root  of  live-oak  tree 243. 84 

Wragg  Canyon,  1  mile  east  of  mouth  of;  south  side  of  road  opposite  bend 

in  creek;  nail  in  oak  tree  36  inches  in  diameter 253. 76 

Wragg  Canyon,  mouth  of;  south  side  of  road,  200  feet  east  of  summit  of 

grade;  nail  in  knot  of  oak  tree 349. 04 

Summit  of  grade 350. 00 

Wragg  Canyon,  east  of;  at  fork  of  road;  iron  post,  marked  "306" 306. 128 

Wragg  Canyon,  1  mile  west  of  mouth  of;  south  of  road  and  50  feet  south- 
west of  Kennedy's  house;  nail  in  knot  of  forked  live-oak  tree 291. 85  ' 

Wragg  Canyon,  2  miles  west  of  mouth  of;  20  feet  north  of  road,  1,000  feet 

east  of  ford,  opposite  Councilman's  house;  nail  in  root  of  oak  tree  4  feet 

in  diameter 283.68 

Monticello  stone  bridge,  2 J  miles  east  of;  30  feet  south  of  road,  400  feet 

east  of  cut;  nail  in  oak  tree  18  inches  in  diameter  in  oak  grove 277. 58 

Monticello  stone  bridge,  li  miles  east  of;  south  of  road,  50  feet  west  of 

road  crossing  Puta  Creek;  nail  in  knot  on  oak  tree  18  inches  in  diameter.      308. 34 
Monticello,  1  mile  south  of;  at  forks  of  main  road  to  Winters,  Napa,  and 

Monticello;  nail  in  root  of  oak  tree  4  feet  in  diameter 322. 36 

Monticello,  1^  miles  south  of ;  in  top  of  stone  tablet  in  center  of  south 

side  of  Monticello  stone  bridge  over  Puta  Creek;  bronze  tablet,  marked 

"309" 308.643 

MONTICELLO  STONE  BRIDGE,  VIA  CAPELL  CREEK,  SODA  CREEK,   MOONEY  RANCH, 

AND   SAGE  CANYON,  TO   ST.    HELENA. 

Monticello  stone  bridge,  1  mile  south  of;  600  feet  west  of  house  and  wind- 
mill, i  mile  north  of  Brock  place;  nail  in  root  of  oak  tree  4 J  feet  in 
diameter .--... - 305. 80 

Monticello  stone  bridge,  2  miles  south  of;  chisel  mark  on  northwest  cor- 
ner of  stone  culvert 326. 57 
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Feet. 

Monticello  stone  bridge,  21  miles  south  of;  wept  side  of  road,  75  feet  north 
of  ravine,  \  mile  north  of  Capell  Creek;  nail  in  root  of  oak  tree  40  inches 
in  diameter 336.  71 

Monticello  stone  bridge,  3  miles  southwest  of;  400  feet  south  of  bridge 
over  Capell  Creek ;  nailin  root  of  oak  tree 356.  76 

Forks  of  roads  to  Napa,  Rutherford,  and  Monticello,  300  feet  south  of;  150 
feet  west  of  old  house;  nail  in  root  of  oak  tree  4  feet  in  diameter 377.  21 

Mooney's  ranch,  4  miles  northeast  of;  20  feet  south  of  road,  250  feet  west 
of  ford  at  Capell  Creek,  4  feet  below  top  of  l)ank;  nail  in  root  of  live- 
oak  tree :«9.67 

Capell  Creek,  i  mile  west  of  ford,  at  east  end  of  cut  in  slate  bhiff  north 
side  of  creek 414 

Mooney's  ranch,  3  miles  northeast  of;  50  feet  from  north  bank  of  Capell 
Creek,  50  feet  east  of  second  ford,  300  feet  south  of  stone  house;  nail 
in  12-inch  alder  tree  on  gravel  bar 417. 82 

Mooney's  ranch,  2 J  miles  northeast  of;  }  mile  southwest  of  second  ford  of 
Capell  Creek,  on  east  bank  of  creek  and  west  of  road;  nail  in  foot  of  oak 
tree  3  feet  in  diameter 454. 01 

Mooney's  ranch,  1  j  miles  east  of;  at  fork  of  road  to  Capell  jwst-office; 
chisel  mark  on  sharp  rock  at  foot  of  oak  tree  28  inches  in  diameter 520. 61 

Mooney's  house,  J  mile  south  of;  east  of  road,  opposite  southwest  corner 
of  orchard,  200  feet  northwest  of  bridge;  nail  in  root  of  live-oak  tree  18 
inches  in  diameter 710. 52 

Mooney's  ranch,  J  mile  northwest  of;  }  mile  southwest  of  Chiles  post- 
office,  east  of  road  on  hill;  nail  in  knot  of  live-oak  tree 849. 66 

Mooney's  ranch,  1  mile  west  of;  J  mile  east  of  house,  300  feet  west  of 
summit;  nail  in  foot  of  oak  tree  30  inches  in  diameter 991 .  40 

Mooney's  ranch,  1  mile  west  of,  north  side  of  road  at  summit,  100  feet 
west  of  road  to  Priest's  house,  iron  post,  marked  "991 " 991 . 1 70 

Sage  Creek,  at  west  end  of  bridge,  400  feet  north  of  first  fork  road  to  Chiles' s 
mill;  nail  in  top  of  12-inch  alder  stump 847.  .33 

Sasselli  house,  i  mile  southwest  of,  north  side  of  road  at  small  flat;  nail 

in  knot  of  stump 832.  27 

First  fork  of  road  to  Chiles's  mill,  2  miles  west  of,  south  side  of  road,  100 
feet  northeast  of  small  house  on  hillside;  nail  in  knot  of  live-oak  tree  .       597. 57 

First  fork  road  to  Chiles's  mill,  2i  miles  west  of,  north  side  of  road  and  20 
feet  from  fork  of  road  to  south  crossing  of  creek;  nail  in  root  of  forke<l 
live-oak  tree 516. 59 

Sage  Creek,  new  bridge,  J  mile  west  of,  on  grade  northwest  of  house  on  old 
road  on  opposite  side  of  creek;  nail  in  knot  of  12-foot  stump  8  feet  high.       439. 33 

Sage  Creek,  new  bridge,  1,500  feet  west  of,  100  feet  north  of  road  in  small 
flat;  nail  in  root  of  pine  tree 328. 55 

Sage  Creek,  at  mouth  of  Chiles  Creek,  west  side  of  bridge,  in  ledge  of  rock 
forming  north  abutment;  copper  bolt  stamped  "U.S.G.S.  280  feet 
B.M" 279.516 

McMillan's  house,  250  feet  east  of  gate;  nail  in  root  of  oak  tree  4  feet  in 
diameter 273. 94 

McMillan's  house,  1  mile  west  of,  north  side  of  road;  nail  in  root  of  oak 
tree,  which  is  part  of  a  wire  fence 222. 46 

Conn  Creek,  i  mile  east  of  bridge  over,  east  side  of  road;  nail  in  knot  of 
forked  oak  tree , 194. 70 

Conn  Creek,  spike  in  top  of  fourth  pile  in  south  wing  of  west  end  of  bridge 
over 178.71 

21  GEOL,  FT  1 36 
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Feet. 
St.  Helena,  SJ  mi  lea  east  of,  west  side  of  road  and  J  mile  south  of  private 

road  to  west;  nail  in  stump  at  foot  of  live-oak  tree 191. 67 

St.  Helena,  8J  miles  east  of,  30  feet  north  of  gate  to  Goldstein's  house; 

nail  in  root  of  live-oak  tree 194. 43 

St.  Helena,  2i  miles  east  of,  400  feet  north  of  creamery,  west  side  of  road; 

.    nail  in  top  of  stum]) 213. 14 

St.  Helena,  IJ  miles  east  of,  west  side  of  road,  J  mile  south  of  stone  bridge; 

nail  in  root  of  leaning  live-oak  tree 218. 23 

St.  Helena,  1  mile  east  of,  in  north  wall,  25  feet  east  of  west  end  of  stone 

bridge  over  Napa  Creek ;  bronze  tablet,  marked  "  221 " 221 .  099 

St.  Helena,  J  mile  east  of,  south  side  of  road,  opposite  second  house  from 

bridge;  nail  in  root  of  oak  tree 214. 93 

St.  Helena,  J  mile  south  of,  50  feet  north  of  railroad  crossing,  20  feet  east 

of  cooper  shop;  spike  in  foot  of  telegraph  pole 235. 28 

St.  Helena,  southwest  corner  of  Main  and  A(iams  streets,  in  wall  at  north 

side  of  J.  R.  Kettlewell's  hardware  store,  1.7  feet  above  sidewalk,  1.6 

feet  from  comer;  bronze  tablet,  marked  ** 255 " 254.  742 

ST.    HELENA,    VIA   SOITHERN   PACIFIC  RAILROAD,   TO   NAPA. 

St.  Helena,  J  mile  south  of;  top  of  rail  at  switch  to  winery 236. 00 

St.  Helena,  f  mile  south  of,  west  of  road  and  next  to  picket  fence  in  front 

of  Dr.  Crane's  place;  in  oak  tree  4  feet  in  diameter 228. 44 

Zinfandel  winer>%  300  feet  north  of,  east  side  of  road,  40  feet  west  of  track, 

opposite  small  white  house;  nail  in  knot  of  oak  tree 199. 30 

Ink's  house,  200  feet  southeast  of,  15  feet  east  of  track  on  right  of  way, 

200  feet  south  of  main  road  crossing;  iron  post,  marked  '*  176  " 175. 656 

Rutherford,  IJ  miles  north  of;  east  side  of  road  against  fence  opposite 

hydrant  for  sprinkler;  nail  in  root  of  oak  tree 159. 34 

Rutherford,  southeast  corner  of  station,  at  foot  of  signal  post;  chisel  mark 

in  slab 171.49 

Rutherford  school,  north  of,  300  feet  east  of  track;  nail  in  root  of  oak  tree 

3  feet  in  diameter 169.68 

Milepo8t84,  spike  in 161.00 

Rutherford,  1  mile  south  of,  150  feet  east  of  track,  east  side  of  road;  nail 

in  root  of  oak  tree  4  feet  in  diameter 142. 00 

Oakville,  140  feet  east  of  track,  between  two  saloons  and  opposite  Tokalon 

vineyard;  nail  in  root  of  oak  tree  4}  feet  in  diameter 150. 44 

Oakville,  100  feet  west  and  50  feet  south  of  station,  at  west  side  of  grounds 

against  fence;  iron  post,  marked  '*  153  " 153. 129 

Oakville,  1  mile  south  of,  at  center  of  platform  in  front  of  Benson  House; 

spike  in  foot  of  tree 140. 93 

Oakville,  li  miles  south  of,  600  feet  south  of  milepost  81;  top  of  bolt  in 

foot  of  whistle  post 168.01 

Yountville,  IJ  miles  north  of,  30  feet  east  of  track,  50  feet  west  of  road  at 

point  of  hill;  nail  in  root  of  4-foot  oak  tree 181. 22 

Yountville,  900  feet  north  of  jjost-office,  400  feet  south  of  trestle;  spike  in 

foot  of  whistle  post 110. 12 

Yountville,  1  mile  southwest  of,  in  brick  fine  of  electric-light  plant  at 

Veterans'  Home,  5  feet  alx)ve  ground;  bronze  tablet,  marked  **  165"  . .       165. 012 

Columbia  Hotel,  southwest  of;  top  of  bolt  in  base  of  whistle  post 81. 56 

Culvert  H,  nail  in  top  of  signboard 73. 08 

Milepost,  77,  spike  in  foot  of 75. 03 

Magnolia,  top  of  rail  at  switch 90. 00 
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Feet. 

Trubody,  top  of  rail  opposite  station 84. 00 

Oak  Knoll  school,  150  feet  north  of  bridge,  30  feet  east  of  track;  nail  in  root 

of  tree 95.51 

Oak  Knoll  school,  30  feet  northwest  of,  in  grounds  next  to  fence;  iron  post 

marked  "100" 99.5o8 

Oak  Knoll  school,  J  mile  south  of,  opposite  gate  to  vineyard;  spike  in 

foot  of  telegraph  pole 104. 01 

Oak  Knoll,  top  of  rail  opposite  station 106. 00 

Oak  Knoll,  J  mile  south  of,  east  of  track,  500  feet  south  of  milepost  75; 

spike  in  root  of  tree 96. 95 

Plass  ranch,  north  of,  opposite  cross  fence;  iron  bolt  in  foot  of  telegraph  jwle        79.  'M 
Union,  150  feet  south  of  station,  east  of  track;  top  of  iron  bolt  in  base  of 

whistle  post 71. 99 

Union,  opposite  station,  west  side  of  road  at  fence;  iron  post,  marked  "75" .        75. 349 

Napa,  top  of  bolt  at  foot  of  whistle  post  at  Vallejo  street 15. 42 

Napa,  top  of  rail  opposite  station 15. 00 

Napa,  400  feet  south  of  station,  at  road  crossing;  iron  bolt  in  base  of 

whistle  post 14. 81 

Napa,  in  wall  at  northeast  comer  of  court-house,  facing  Broom  street,  1 

foot  south  of  comer  stone,  3.7  feet  above  walk;  bronze  tablet,  marked 

"20" 20.369 

Napa,  south  of  station;  iron  bolt  in  foot  of  city-limit  signboard 11. 80 

NAPA,    VIA   SOUTHERN    PACIFIC  RAILROAD,    TO  THOMPSON  STATION. 

Napa,  i  mile  south  of,  east  of  track,  450  feet  south  of  road  crossing,  4  feet 

from  fence;  nail  in  root  of  tree 9. 89 

Culvert  C,  spike  in  foot  of  sign  board 4. 48 

Napa,  2  miles  south  of,  400  feet  north  of  Lone  Tree  farm,  150  feet  south 

of  trestle;  nail  in  top  of  peg  at  foot  of  telegraph  pole 4. 45 

Lone  Tree  farm,  top  of  rail  opposite  station 7. 00 

Napa,  2.5  miles  south  of,  150  feet  west  of  track,  75  feet  north  of  windmill; 

nail  in  root  of  oak  tree 4. 57 

Napa,  3  miles  south  of,  in  pasture  250  feet  east  of  track,  opposite  old 

wharf;  nail  in  root  of  oak  tree .* 6. 21 

Thompson,  top  of  rail  at  switch 7. 00 

CORDELIA    ALONG    COUNTY    ROAD,    VIA    ROCKVILLE    AND   WOODEN    VALLEY,    TO 

J.  w.  ream's  ranch. 

Cordelia,  1  mile  north  of;  nail  in  timber  at  southeast  comer  of  water 
tank 23.49 

Cordelia,  2  miles  north  of,  J  mile  south  of  Rot^kville;  nail  in  foot  of  tele- 
graph pole 50. 39 

Rockville,  1  mile  north  of;  nail  in  cap  timber  at  northwest  comer  of 
bridge  over  Suisun  Creek 78. 44 

Rockville,  2  miles  north  of,  at  southeast  comer  of  almond  orchard;  nail 
in  foot  of  fence  post 95. 01 

Suisun  Valley  school,  J  mile  north  of;  nail  in  corner  post  of  fence  at  bend 
to  northeast 1 117. 51 

R.  F.  Williams's  blacksmith  shop,  50  feet  north  of;  nail  in  foot  of  fence  post 
at  corner 1 16. 51 

County  line,  J  mile  south  of;  north  side  of  road  at  foot  of  hill  on  creek 
bank;  chisel  mark  on  rock 178.  75 
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County  line, }  mile  north  of;  at  northwest  corner  of  vineyard  east  of  road; 

nail  in  foot  of  comer  post 229. 10 

County  line,  1.5  miles  north  of;  north  side  of  road,  125  feet  east  of  gate  to 

J.  W. Ream's  house;  iron  post,marked  **228" 227.962 

FORKS  OF   ROAD   AT   MOUTH   OF  SODA    CREEK,    VIA    PRIVATE   ROAD    I'H  CAPELL 

CREEK,    TO   CAPELL   POST-OFFICE. 

Summit  of  first  ridge,  50  feet  south  and  75  feet  east  of;  chisel  mark  on  rock 

ledge 597. 25 

Capell,  5  miles  north  of;  at  side  of  fork  of  road  east  to  house  1,000  feet 

west  on  hillside;  chisel  mark  on  rock 745. 82 

Capell,  4 J  miles  north  of;  300  feet  south  of  house  opposite  orchartl;  nail  in 

knot  of  oak  tree  4  feet  in  diameter 642. 10 

Burrow's  house,  300  feet  south  of;  in  ledge  in  sidehill  south  side  of  ravine 

and  west  of  road;  copper  bolt,  marked  *'  U.S.G.S.  641  ft.  B.M." 641. 059 

Capell,  3.5  miles  northwest  of;  20  feet  west  of  road,  600  feet  south  of  new 

bam;  nail  in  root  of  white  oak  tree  12  inches  in  diameter 701. 91 

Wilcox's  house,  50  feet  west  of;  west  side  of  road;  nail  in  root  of  oak  tree 

20  inches  in  diameter 695. 21 

Capell  school,  400  feet  north  of;  150  feet  east  of  road  in  field;  nail  in  base 

of  oak  tree  6  feet  in  diameter 748. 61 

Capell;  40  feet  west  of  gate  to,  30  feet  north  of  Napa  road,  300  feet  south 

of  post-oflice;  nail  in  root  of  tree 807. 37 

Capell;  1,200  feet  west  of  poet-oflSce,  300  feet  west  of  forks  of  road,  in 

rocky  bluff;  copper  bolt,  marked  '*U.S.G.S.  872  ft.  B.M." 872.183 

FORKS  OF  SAGE   CANYON    AND   CONN    VALLEY    ROADS   NORTH   TO   CONN    VALLEY 

SCHOOL. 

Conn  Valley  school,  1  mile  south  of;  on  ridge  between  two  ravines,  600 
feet  west  of  road;  nail  in  root  of  oak  tree 283. 20 

Conn  Valley  school;  40  feet  north  of  southeast  corner,  in  grounds  near 
fence;  iron  post,  marked  *'319" 319.235 

8T.  HELENA,  VIA   COUNTY   ROAD,  TO   MOUTH   OF  SULPHUR  SPRINGS  CANYON. 

St.  Helena;  comer  of  Spring  street  and  Oak  avenue;  top  of  curb 240. 00 

St.  Helena,  1  mile  west  of;  north  side  of  road  against  fence  at  center  of 
curve,  600  feet  west  of  northwest  corner  of  cemetery;  iron  post,  marked 
"299" 299.033 

YOUNTVILLE,  VIA  COUNTY    ROAD   NORTHEAST   2   MILES,  TO   CHILES   VALLEY 

ROAD. 

Yountville,  1  mile  northeast  of;  south  of  road,  between  Napa  Creek  and 
small  creek  east;  nail  in  root  of  oak  tree 89. 58 

Yountville,  2  miles  northeast  of;  against  fence  north  side  of  road,  300  feet 
from  forks;  iron  post,  marked  *'  142  " 141. 847 

NAPA,  VIA  COUNTY  ROAD  EAST  AND  NORTH,  TO  CEDAR  KNOLL  FARM. 

Napa,  1  mile  northeast  of;  west  side  of  road  at  roadhouse;  nail  in  root  of 
gum  tree 46. 25 

Napa,  2  miles  northeast  of;  sharp  point  on  rock  at  south  side  of  masonry 
of  bridge  over  small  creek,  west  side 40. 37 
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Feet. 
Napa,  3  miles  northeast  of;  100  feet  north  of  road  in  pasture,  at  fork  road 

to  Olive  Hill  ranch;  nail  in  nx^t  of  oak  tree  4  feet  in  diameter 101. 11 

Cedar  Knoll  farm;  in  stone  jwtepost  at  entrance  to;  bronze  tablet,  marked 

•*155." • 154.981 

ASYH'M    STATION,    ALONG    COrNTV    KOAO    VIA    NAPA     INSANK    ASYM'M,    TO    HAR- 
MONY scHoo  I.- 
Napa Inflane  Asylnm;  in  front  of  main  building;  t^)pof  iron  lH)lt  at  foot  of 

lamp-poet 62. 12 

Napa  Insane  Asylum,  1  mile  east  of;  chisel  mark  on  top  of  Coast  and  Geo- 
detic Survey  monument 123. 46 

Harmony  s<*hool,  100  feet  south  of,  4  feet  from  fence;  iron  post,  marked 

"121'* 120.991 

NAPA,    VIA    BROWNS    VALLKV,  TO    VINEYARD    ST.\TION. 

Napa;  at  northeast  corner  of  Brown  and  Division  streets;  iron  bolt  at  foot 

of  telegraph  pole 12. 25 

Napa;  at  northeast  corner  of  Thin!  and  Randolph  streets;  nail  in  top  of 

post  at  foot  of  tree 17. 00 

Napa,  1  mile  west  of;  north  of  road  l)etween  gates  in  front  of  Chapman's 

house;  nail  in  r(K)t  of  tree 57. 98 

Townsend  House,  opposite  and  75  feet  wtst  of  gate;  nail  in  foot  of  fence 

post 130.  :18 

Browns  Valley  8ch(jol,  in  front  of;  top  of  bolt  in  sleseper  at  foot  of  south- 
west corner  of  w^ater  tank 166. 65 

Browns  Valley  school,  1  mile  southwest  of;  west  of  road  on  hill;  nail  in 

knot  of  8-inch  oak  tree  8  inches  in  diameter 299.  75 

Browns  Valley  school,  2  miles  southwest  of;  300  feet  southwest  of  small 

vineyard ;  nail  in  sleeper  at  southwest  corner  of  bridge 207. 54 

Browns  Valley  school,  3  miles  southwest  of;  at  fork  of  road  up  Cameros 

Creek ;  chisel  mark  at  ea.st  end  of  stone  culvert 1 39.  79 

Browns  Valley  school,  4  miles  southwest  of;   at  angle  of  road  on  flat 

marsh  land ;  spike  in  foot  of  telegraph  pole 131.18 

Halfway  House,  in  front  of;  150  ffeet  east  of  stone  bridge;  nail  in  knot  of 

oak  tree  40  inches  in  diameter 11 2.  77 

Halfway  House,  1  mile  west  of;  north  side  of  road  on  hill,  1,000  feet  west 

of  crossroads;  spike  in  foot  of  telegraph  pole 139. 53 

Halfway  HouFe,  2  miles  west  of;  chisel  mark  at  east  end  of  north  side  of 

stone  bridge,  near  top  of  railing 93. 13 

Glaister's  house;  50  feet  east  of  gate;  nail  in  root  of  leaning  oak  tree 219.  71 

Huichica  school;  west  side  of  grounds,  4  feet  from  fence  at  west  side  of 

ravine;  iron  poet, marked  "217" 217.340 

Dresel  winery,  opposite  gate  to;  in  angle  6f  road;  spike  in  foot  of  tele- 
graph pole 103. 10 

Dresel  winery,  300  feet  south  of  west  gate  to;   west  side  of  road;  nail  in 

root  of  oak  tree 58. 61 

Vineyard,  top  of  rail  at;  north  end  of  station  at  railroad  crossing 49. 00 

Vineyard;  200  feet  north  of  station,  east  of  track;  nail  in  root  of  locust 

tree 50.56 
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VINEYARD,  VIA    CALIPORXIA    AND   NORTHWESTERN    RAILWAY,  TO  Bl'ENA  VISTA, 

THENCE   TO   80N0MA. 

Feet. 

Buena  Vista,  oppoeite  station;  spike  in  foot  of  telegraph  pole 106.  (58 

Cemetery,  gate  to;  npike  in  foot  of  telegraph  pole 94. 20 

Sonoma;  at  First  and  Napa  streets,  in  side  wall  of  F.  Deloring  <fe  Co/s  store, 
2.7  feet  above  sidewalk  and  5  feet  north  of  rear  door;  bronze  tablet, 
marked  "83" 82.665 

SONOMA,    VIA    CALIFORNIA    AND     NORTHWESTERN    RAILWAY,    TO     c;LEN     KLLKN. 

Sonoma;  top  of  rail  opposite  station W7. 00 

Sonoma,  1  mile  north  of;  300  feet  northwest  of  smrfll  house;  nail  in  foot  <»f 

large  fence  post 91. 28 

Sonoma,  1 J  miles  north  of;  top  of  rail  at  main  roa<l  crossing 109. 00 

Elverano;  spike  in  northeast  corner  post  of  platform  of  station 127. 19 

Caliente,  J  mile  south  of;  west  side  of  track,  opposite  haXh.  house;  nail  in 

foot  of  30-inch  oak  tree 124.14 

Caliente;  top  of  rail  opposite' station 1 30. 00 

Caliente,  1  mile  north  of;  south  end  of  curve  in  vineyard,  300  feet  south 

of  trestle;  spike  in  foot  of  whistle  post 164. 92 

Yulupa  station,  at  junction  with  Southern  Pacific  Railroad ;  top  of  rail. . .  165. 00 

Madrone  winery ;  spike  in  foot  of  signal  post  at  crossing 170. 40 

Eldridge;  top  of  rail  opposite  station 191 .  00 

Eldridge;  150  feet  west  of  station,  north  side  of  walk;  nail  in  root  of  oak 

tree  12  inches  in  diameter 185.  79 

California  Home  for  Feeble-Minded;  in  granite  capstone  at  south  side  of 

entrance  to  Bentley  Hall ;  bronze  tablet,  marked  ' '  234" 234. 390 

Ping  ranch;  in  front  of  stone  barn,  west  side  of  road  and  150  feet  west  of 

track;  nail  in  root  of  oak  tree  3  feet  in  diameter 209.51 

Glen  Ellen;  bolt  in  top  of  iron  pier  at  north  side  of  west  end  of  iron 

bridge  over  Sonoma  Creek 223.  77 

Glen  Ellen;  top  of  rail  opposite  station 227. 00 

SONOMA,    VIA    COUNTY   ROAD   NORTH    AND    EAST    TO    SECTION   31,    TOWNSHIP  6 

NORTH,   RANGE   5   WEST. 

Sonoma,  1  mile  east  of;  40  feet  south  of  fence  comer  on  bank  of  Creek; 
chisel  mark  on  rock 197. 23 

Sonoma,  2  miles  east  of;  in  ledge  4  feet  high  projecting  from  bank,  4  -feet 
east  of  l)ank  of  ravine,  100  feet  north  and  150  feet  west  of  road;  alumi- 
num bolt,  marked  "U.S.G.S.  232ft.  B.M" 231.759 

GLEN    ELLEN,  AIXJNG    COUNTY    ROAD    VIA   WARFIELD,   KENWOOD,  AND   MELITTA, 

TO   SANTA    ROSA. 

Glen  Ellen,  500  feet  north  of  station;  east.of  road,  300  feet  north  of  turn- 
pike; nail  in  root  of  oak  tree  36  inches  in  diameter 241. 30 

Warfield,  J  mile  north  of;  in  front  of  A.  C.  Babkirk's  house;  nail  in  root 
of  oak  tree  4  feet  in  diameter 289. 79 

Dunbar  school,  top  of  hill  west  of;  300  feet  west  of  gate;  nail  in  root  of 
oak  tree  in  fence 363.85 

Dunbar  school,  25  feet  north  and  100  feet  west  of;  in  ground  near  fence; 
iron  post,  marked  "350" 350.415 

Hodges  house,  at  foot  of  hill  north  of;  on  bank  east  of  road;  nail  in  top 
of  oak  stump 418. 30 

Wildwood;  top  of  rail  opposite  station 408.00 
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Feet. 
WildwcKHl,  300  feet  north  of  station;  75  feet  east  of  trat-k;  nail  in  root  of 

oak  tree 410. 05 

Kenwood  Hotel,  1,000  feet  ea^t  of,  at  fork  roa<i;  nail  in  root  of  oak  tree. .       419.  25 
Kenwooil  j)ublic  schcx)l;  northeast  comer  of  grounds;  iron  post  stanijxjd 

"412" '. 4V2.:v;i6 

Kenwood,  1  mile  north  of;  west  of  road,  600  feet  north  of  bridge  over 

creek ;  nail  in  root  of  oak  tree  28  inches  in  diameter 442.  (X) 

Kenwocnl,  2  miles  north  of;  east  side  of  road;  nail  in  east  side  of  forke<i 

oak  tree 488.  23 

Kenwof)d,  3  miles  north  of;  north  of  road  op[)osite  Hutchinson's  barn; 

nail  in  root  of  oak  tree  50  inches  in  diameter 439. 1 1 

Kenwoixl,  4  miles  north  of;  west  of  road  on  l^ank  opposite  vineyard;  nail 

in  root  of  oak  tree  30  inches  in  diameter 419.94 

Melitta,  1  mile  south  of;  at  angle  in  road  west  of  white  house;  nail  in  nwt 

of  oak  tree  36  inches  in  diameter 372. 53 

Melitta,  50  feet  north  of  poet-office;  west  side  of  road;  nail  in  root  of  oak 

tree  20  inches  in  diameter 314. 96 

Melitta,  125  feet  east  of  post-office;  northeast  side  of  road,  125  feet  north  of 

bridge;  iron  post,  marked  ''319" 319.  211 

Melitta,  1  mile  north  of;  spike  in  foot  of  southeast  corner  post  of  water 

tank 284.01 

Melitta,  2  miles  north  of;  north  side  of  road  opposite  C.  Stridde's  house; 

nail  in  root  of  oak  tree  32  inches  in  diameter 267.  84 

Santa  Rosa,  2.5  miles  east  of;  300  feet  south  of  road  house,  on  bank  west  of 

road;  nail  in  root  of  live-oak  tree 248. 98 

Santa  Rosa,  2  miles  east  of,  150  feet  west  of  pumping  station,  south  of 

road;  iron  post,  stamped  **203" 202.947 

Santa  Rosa;  at  comer  of  McDonald  and  College  avenues  and  Fourth  street, 

30  feet  south  of  gate  to  city  garden;  top  of  Perkins's  hydrant 177.  J^^ 

Santa  Rosa;  in  north  wall  of  court-house,  2.5  feet  above  pavement,  at  west 

side  of  steps  leading  to  second  floor,  23  feet  from  entrance  on  Fourth 

street  side;  bronze  tablet,  marked  "165" 164. 977 

SANTA  ROSA,  ALONG  COUNTY  ROAD  VIA  GWYNS  CORNERS,  BURK's  SANITARIUM, 
MARK  WEST  SPRINGS,  TARWATER  AND  FRANZ  VALLEY  SCHOOLS,  TO  CALIS- 
TOGA. 

Santa  Rosa,  1}  miles  north  of;  at  fork  roads;  nail  in  root  of  oak  tree  30 

inches  in  diameter 152. 19 

Santa  Rosa,  2i  miles  north  of;  opposite  gate  to  vineyard  at  Fountains  Grove; 

spike  in  foot  of  telegraph  pole 138. 39 

Santa  Rosa,  3J  miles  north  of;  nail  in  foot  of  southeast  comer  post  of  water 

tank , 146.86 

Gwyns  Corners;  at  well  at  fork  of  roads;  nail  in  root  of  maple  tree 156.  33 

Burk's  sanitarium;  25  feet  north  of  gate  at  entrance;  nail  in  root  of  gum 

tree 213.65 

Burk's  sanitarium;  30  feet  west  of  entrance,  north  side  of  road;  iron  post, 

marked  ^'210" 210.350 

Burk's  sanitarium,  1  mile  north  of;  100  feet  north  of  white  gate  at  corner 

of  pasture;  chisel  mark  on  stone 302.  23 

Burk's  sanitarium,  1.2  miles  north  of;  west  side  of  road  on  hill  50  feet 

from  gate;  nail  in  root  of  oak  tree,  36  inches  in  diameter 399.  84 

Burk's  sanitarium,  2.5  miles  north  of;  west  of  road,  50  feet  from  gate,  in 

board  fence  in  low  flat  at  foot  of  hill;  nail  in  root  of  oak  tree 543.  22 
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Feet. 


Mark  West  Spring,  2  miles  south  of;  west  of  road  in  (;iirve  500  feet  north 

of  house,  on  hill  100  feet  8outh  of  fork  of  road  to  (rreek;  chisel  mark 

on  stone 453. 43 

Mark  West  Springs,  1  mile  south  of;  west  of  road  on  side  hill;  nail  in  top 

of  hollow  redwood  stump 429.  33 

Mark  West  Springs,  J  mile  northeast  of;  100  feet  west  of  road,  in  pasture 

at  small  bridge;  nail  in  oak  tree  40  inches  in  diameter 457. 53 

Mark  West  Springs,  li  miles  northeast  of;  at  forks  of  road  }  mile  south  of 

Tarwater  school;  nail  in  root  of  oak  tree  30  inches  in  diameter 487. 55 

Tarwater  school,  i  mile  southwest  of;   at  west  side  of  road  forks;  iron 

post,  stamped  *'490'* 490.118 

Mark  West  school,  400  feet  west  of;  south  of  road;  nail  in  top  of  stump. .       492. 01 
Mark  West  Springs,  2  miles  northeast  of;  east  of  road  at  southwest  corner 

of  picket  fence;  nail  in  root  of  oak  tree  36  inches  in  diameter 677. 27 

Tarwater  Hill  summit,  east  of  road  at  fence  in  front  of  old  cabin;  iron 

post,  marked  "1050" 1,050.292 

O'  Brien's  meadow,  southeast  corner  of,  at  top  of  steep  incline;  nail  in  root 

of  oak  tree  36  inches  in  diameter 758.  74 

Clark's  house,   400  feet  east  of;    nail  in  root  of  oak  tree  40  inches  in 

diameter 518.  97 

Franz  Valley  school,  50  feet  south  of,  north  of  road;  nail  in  root  of  oak 

tree  10  inches  in  diameter 737.  13 

Franz  Valley  school,  1  mile  northeast  of,  south  of   road  at  summit  on 

county  line;  iron  post,  marked  "970** 970. 456 

Calistoga,  3i  miles  west  of,  north'  of  road,  50  feet  west  of  old  house;  nail 

in  root  of  oak  stump  20  inches  in  diameter 723.  72 

Calistoga,  2J  miles  northwest  of,  200  feet  southeast  of  forks  of  road,  east 

of  road  on  bank  of  ravine  at  foot  of  hill ;  nail  in  root  of  oak  tree 471. 39 

Calistoga,  \\  miles  west  of ,  J  mile  west  of  bridge,  north  of  road;  nail  in 

root  of  forked  oak  tree 387.  48 

Calistoga,  east  side  of  first  street  east  side  of  Main  street,  at  southwest 

corner  of  fence  around  small  square  house;  nail  in  r(K)t  of  gum  tree 347. 23 

Calistoga,  25  feet  west  of  southwest  comer  of  Lincoln  avenue  and  Main 

street,  in  sidewalk;  iron  post,  marked  *' 354 *' 353. 679 

( ALISTOCJA,  ALONG    COUNTY    ROAD,  TO    ST.    HELENA. 

Calistoga,  1  mile  southeast  of,  100  feet  east  of  fork  road  at  road  house;  nail 

in  foot  of  telegraph  pole 315. 37 

Calistoga,  If  miles  southeast  of,  400  feet  east  of  water  tank;  nail  in  root  of 

oak  tree  2  feet  in  diameter 303. 38 

Calistoga,  3  miles  southeast  of,  900  feet  south  of  large  house  west  of  road; 

nail  in  root  of  oak  tree  3  feet  in  diameter 301.  59 

Calistoga,  4  miles  southeast  of,  east  of  road  at  milepost  4;  nail  in  root  of 

oak  tree  30  inches  in  diameter 324. 91 

Calistoga,  4  miles  southeast  of,  in  center  of  cap  at  east  side  of  stone  bridge 

over  Ritchie  Creek;  bronze  tablet,  marked  "338" 338.389 

Calistoga,  5  miles  south  of,  150  feet  south  of  milepost  5;  nail  in  root  of 

oak  tree •     309.13 

St.  Helena,  3  miles  north  of,  west  of  road,  300  feet  south  of  water  tank, 

100  feet  north  of  bridge  over  ravine;  nail  in  root  of  oak  tree  30  inches 

in  diameter 292. 89 

St.  Helena,  2  miles  northwest  of;  nail  in  sill  at  southwest  corner  of  water 

tank 231. 47 

St.  Helena,  1  mile  north  of,  west  of  road,  125  feet  south  of  bridge  over 

ravine;  nail  in  root  of  oak  tree  30  inches  in  diameter 270. 47 
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ARLINGTON   TO    SNAKE    RIVER,    NEAR    HUNTINGTON,    VIA    OREGON    RAIL- 
ROAD AND   NAVIGATION   COMPANY. 

The  elevations  in  the  following  list  are  a  continuation  of  those  which 
commenced  at  Astoria  and  were  published  in  the  Appendix  to  the 
Twentieth  Annual  Report,  pp.  474-481. 

The  leveling  was  done  by  Mr.  H.  S.  Crowe,  duplicate  rods  being 
i»Kod.  A  branch  line  was  run  from  Umatilla  to  Pasco,  to  connect  with 
the  levels  carried  from  Tacoma  along  the  Northern  Pacific  Railway. 
The  distance  from  Astoria  to  Pasco  is  328  miles  and  from  Tacoma  to 
Pa>co  is  254  miles,  making  a  total  distance  of  582  miles  from  Astoria 
to  Tacoma  by  the  route  followed  in  running  the  levels.  The  discrep- 
ancy at  Pasco  was  1.918  feet.  While  this  is  large,  it  is  not  certain 
that  it  is  all  due  to  the  leveling,  as  the  connection  at  Tacoma  with  the 
plane  corresponding  to  mean  sea  level  was  somewhat  indefinite. 

The  first  five  bench  marks  in  the  list  below  are  identical  with  the 
last  five  of  the  preceding  year,  the  elevations  being  slightly  changed, 
however. 

ARLINGTON   TO    I'MATILLA. 

Feet. 

Arlington,  80  feet  east  of  station,  30  feet  south  of  main  track,  40  feet  north 
of  switch,  50  feet  west  of  tool  houne,  50  feet  northwest  of  warehouse  No. 

7,  and  400  feet  west  of  section  house;  iron  post,  marked  "225  A" 224.  786 

Milepost  143,  railroad  spike  on 218. 65 

Milepost  144,  railroad  spike  on 217. 43 

Milepost  145,  railroad  spike  on 219. 42 

Arling:ton,  4  miles  east  of,  30  feet  east  of  fifth  telegraph  pole  west  of  mile- 
post 146,  100  feet  south  of  railroad  track,  20  feet  south  of  granite  bowl- 
der; iron  i)08t,  marked  "  225  A" 224.  726 

Milepost  147,  railroad  spike  on 222.  71 

Milepost  148,  railn>a<l  spike  on 231.  20 

Milepost  149,  railroad  spike  on 225.  83 

Milepost  150,  railroacl  spike  on 229. 38 

Milepost  151 ,  railroa<l  spike  on 229. 02 

Heppner  Junction,  18  feet  west,  of  west  comer  of  tlepot,  10  feet  south  of 

track;  iron  post,  marked  *'240  A" 240.  399 

Trestle  218,  base  of  rail 241.  48 

Milepost  153,  270  feet  east  of;  railroad  spike  on  wt*st  post  of  extra  rail  sup- 
port    252 .  58 

Milepost  154,  720  feet  ea«t  of;  railroail  spike  on  telegraph  pole 230.  64 

Milepost  155,  railroa<l  spike  on 23i^.  91 

Milepost  156,  railroad  spike  on 237.  52 

Milep<jst  157,  360  feet  east  of,  21  feet  south  of  center  of  track,  above  small 

till  on  hillside;  iron  post,  marked  "  240  A" 239. 587 

Milef)ost  158,  railroad  spike  on 237. 33 

Milepost  159,  railroad  spike  on 238.  22 

Milepost  160,  railroad  spike  on 236. 02 

Milepost  161,  railroad  spike  on 241. 19 

Castle  Rock,  90  feet  east  of  ea^t  end  of  depot,  15  feet  south  of  milepost  162; 

iron  post,  marked  "240  A" 240.453 
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Feet, 

Castle  Rock,  at  Bection  house,  base  of  rail  center  of  track 240, 87 

Milepost  163,  railroad  spike  on 237. 67 

Milepost  164,  railroad  spike  on 239. 31 

Milepost  165,  railroad  spike  on 243. 18 

>lilepost  166,  railroad  si)ike  on  first  telegraph  pole  southeast  of 244.  77 

Milepost  167,   75  feet  southeast  of,  45  feet  south  of  track;   iron  post, 

marked  "247  A'' 247.103 

Milepost  1(>8,  railroad  spike  on 248.  76 

Milep<3st  169,  railroad  spike  on 259.  39 

Milepost  170,  railroad  spike  on 251. 00 

Coyote  siding,  base  of  rail  at  section  house 251. 80 

Milepost  171, 840  feet  east  of,  railroad  spike  on  whistling  post 266. 42 

Milepost  172,  90  fe«t  west  of;  21  feet  south  of  center  of  track;  iron  post, 

marked  "271  A'' 271.403 

Milepost  173,  railroad  spike  on 275. 29 

Milepost  174,  railroad  spike  on 274. 48 

Milei)ost  175,  railroad  spike  on ' 272. 87 

Milepost  176,  railroad  spike  on 270. 25 

Milepost  177,  35  feet  west  of,  36  feet  south  of  center  of  track;  iron  post, 

marked  "278  A»' 278.232 

Milepost  178,  railroad  spike  on 279. 61 

Milepost  179,  railroad  spike  on 289. 53 

Milepost  180,  railroad  spike  on 293. 38 

Milepost  181,  railroad  spike  on 275. 58 

Milepost  182,  18  feet  south  of,  30  feet  south  of  center  of  track;  iron  post, 

marked  "288  A" 287.854 

Milepost  183,  railroad  spike  on 301. 50 

Milepost  184,  railroad  spike  on 299. 96 

Milepost  185,  railroad  spike  on 312. 26 

Milepost  186,  railroad  spike  on 302. 44 

Umatilla  River,  base  of  rail  at  end  of  steel  bridge 293. 28 

Umatilla  River,  water  surface 268. 66 

Umatilla,  48  feet  east  of  northeast  comer  of  water  tank  in  lot  between 
tank  and  roadmaster's  oflBce;  24  feet  west  of  northwest  corner  of  road- 
master's  office,  25  feet  north  of  center  of  track;   iron  post,  marked 

"294  A." 294.140 

Umatilla,  J  mile  east  of  station  at  center  of  track  at  junction,  east  end  of 

railroad  yard;  road  crossing 297. 13 

Umatilla,  top  of  rail  center  of  station 293. 90 

UMATILLA   TO   PENDLETON. 

Umatilla,  }  mile  east  of,  at  junction  of  railroads;  railroad  spike  on  second 

telegraph  pole  east  of  road  crossing 300. 10 

Milepost  188,  railroad  spike  on 323. 10 

Milepost  189,  railroad  spike  on 362. 42 

Milepost  190,  railroad  spike  on 401. 40 

Milepost  191 ,  railroad  spike  on 430. 34 

Milepost  192,  9  feet  southeast  of,  24  feet  south  of  center  of  track;  iron 

post,  marked  "451  A." 451.044 

Milepost  193,  railroad  spike  on 461. 73 

Maxwell,  base  of  rail  center  of  track 455. 13 

Milepost  194,  railroad  spike  on 463.  73 

Milepost  195,  railroad  spike  on 511. 93 
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Milepoet  196,  railroad  spike  on 5o7.  SI 

Milepoet  197,  90  feet  northeast  of,  55  feet  north  of  center  of  tracrk,  4  feet 

southeast  of  telegraph  pole;  iron  post,  marke<l  "590  A." 590. 462 

Milepost  198,  railroad  spike  on 633. 05 

Milepost  199,  railroad  spike  on 621.  70 

Milepost  200,  60  feet  northeast  of;  railroad  spike  on  brace  post  of  tele- 
graph pole 615.  76 

Milepost  201 ,  railroad  spike  on 606. 51 

Foster  siding,  3  feet  east  of  east  comer  of  fence  at  section  house,  120  feet 

northeast  of  milepost  202;  iron  post,  marked  "  591  A." 590.  781 

Milepost  203,  railroad  spike  on 621 .  99 

Milepost  204,  copper  nail  on  plug  opposite i 616.  72 

Milepost  204,  railroad  spike  on  telegraph  pole  at  third  curve  east  of 618. 22 

Milepost  205,  railroad  spike  on 631.  79 

Echo,  top  rail  in  front  of  depot 636. 35 

Echo,  first  crossing  east  of;  railroad  spike  on  signpost 635. 40 

Milepost  206,  railroad  spike  on 642. 48 

Echo,  If  miles  east  of,  21  feet  northeast  of  center  of  track,  50  feet  east  of 

crossing;  iron  post,  marked  "656  A." 655. 682 

Milepost  207,  340  feet  northeast  of;  railroad  spike  on  whistle  jx)st 663.  72 

Trestle  5,  base  of  rail  center  of 1 672. 09 

Trestle  6,  base  of  rail  center  of 678.  72 

Milepost  208,  180  feet  northeast  of;  railroad  spike  on  second  telegraph 

pole 679.41 

Trestle  7,  base  of  rail  center  of 600. 20 

Trestle  7,  head  of  drift  bolt  on  south  end  of  cap  of  fifth  bent  from  west 

end 688.71 

Milepost  210,  railroad  spike  on 714. 69 

Trestle  1 1 ,  base  of  rail 71 7. 56 

Milepost  211,  railroad  spike  on 756. 68 

Trestle  13,  base  of  rail  center  of 752. 18 

Umatilla  River,  base  of  rail  center  of  trestle 737. 81 

Umatilla  River,  iron  bridge  over,  near  Nolan  siding;  on  cap  of  trestle  ap- 
proach at  first  bent  of  span 735. 74 

Nolan  siding,  4  feet  south  of  fence  at  road  crossing,  54  feet  northeast  of 

center  of  track;  iron  poet,  marked  " 732  A." 732.  M9 

Milepost  213,  1,200  feet  east  of,  at  west  end  of  Thorough  Cut;  railroad 

spike  on  brace  post  of  telegraph  pole 763. 03 

Trestle  17,  base  of  rail  center  of 769. 40 

Trestle  18,  base  of  rail 788. 89 

Milepost  214,  railroad  spike  on 800. 09 

Trestle  19,  base  of  rail  center  of 805. 00 

Trestle  20,  base  of  rail  center  of 817.  71 

Trestle  21a,  base  of  rail  center  of 825. 91 

Trestle  21,  l>ase  of  rail  center  of 832. 31 

Milepost  215,  railroad  spike  on 832.  27 

Trestle  22,  base  of  rail  center  of , 827. 60 

Trestle  23,  base  of  rail  center  of 807.  20 

Milepost  216,  railroa<i  spike  on 793.  71 

Trestle  26,  base  of  rail  center  of 811. 80 

Milepost  217,  railroad  s])ike  on 820.  71 

Trestle  27,  base  of  rail  center  of 828. 98 

Trestle  28,  base  of  rail  center  of 840. 48 
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Milepost  217,  0.6  mile  eai<t  of,  27  feet  south  of  center  of  track,  15  feet  north 

of  fence;  iron  poet,  marked  "847  A." 846.  809 

Milejwst  218,  at  Horseshoe  Curve;  railroad  spike  in 848. 58 

Milepost  219,  250  feet  northeast  of;  railroad  spike  on  telegraph  pole 858. 08 

Bridge  30,  base  of  rail  center  of 853.  24 

Bridge  30,  90  feet  from  east  end  of;  head  of  boat  spike  on  south  guard  rail.  853.  66 

Bridge  32,  base  of  rail  center  of 870. 59 

Bridge  32,  north  end  of;  copper  nail  on  east  bulkhead  timber 870. 97 

Milepost  221,  railroad  spike  on 877.  21 

Trestle  33,  base  of  rail  center  of 883. 66 

Milepost  222,  railroad 'spike  on 900.  14 

Trestle  34,  base  of  rail  center  of 894.  86 

Barnhart  siding,  230  feet  west  of  west  end  of  warehouse,  6  feet  west  of  sign 

post  '*Barnhart,  "  20  feet  south  of  track;  iron  post,  marked  "908  A." . .  907. 572 

Trestle  35,  base  of  rail 91 1 .  07 

Milepost  224,  2,000  feet  east  of,  10  feet  north  of  center  of  track ;  cross  on 

sharp  corner  of  rock 935. 43 

Trestle  36,  base  of  rail  center  of 956. 01 

Trestle  36,  lx)lt  head  on  east  end  of  south  guard  rail 956. 68 

Milepost  226,  railroad  spike  on 954.  20 

Milepost  227,  railroad  spike  on 969.  40 

Pendleton,  3  miles  west  of,  2  feet  east  of  gate  in  fence  at  road  crossing,  72 

feet  north  of  track;  iron  post,  stamped  "  994  A." 993.  714 

Trestle,  base  of  rail  center  of 1, 077. 17 

Milepost  229,  railroad  spike  on 1, 021.  75 

Trestle  40,  base  of  rail  center  of 1, 050.  82 

Umatilla  River,  west  end  of  bridge  41 ;  head  of  boat  spike  on  north  guard 

rail 1,049.27 

Pendleton,  in  front  of  depot;  base  of  rail 1, 065. 96 

Pendleton,  in  second  block  of  pilaster  base  of  west  entrance  of  south  side 

of  Umatilla  County  court-house,  facing  Alta  street;  iron  post,  marked 

"1074  A." '. 1,074.167 

PENDLETOX   TO    LAGR.\.\DK. 

Trestle  47,  base  of  rail  center  of 1, 076.  79 

Trestle  48,  base  of  rail  center  of 1, 088. 12 

Milepost  232,  railroad  spike  on ] ,  1 10. 06 

Trestle  49,  base  of  rail  center  of 1, 133.  73 

Milepost  233,  opposite,  at  edge  of  bank  8  feet  north  of  center  of  track; 

copper  nail  in  plug 1, 124. 10 

Milepost  234,  railroad  spike  on .  1 ,  139. 96 

Milepost  235,  railroad  spike  on 1, 167. 53 

Trestle  53,  base  of  rail  center  of 1, 189. 26 

Milepost  236,  750  feet  northeast  of,  25  feet  north  of  center  of  track,  6  feet 

east  of  telegraph  pole  west  of  switch  for  siding;   iron  post,  marked 

"1205  A" 1,205.140 

Mission,  base  of  rail  opposite  warehouse 1, 217. 30 

Milepost  237,  8  feet  north  of;  copper  nail  in 1, 231. 96 

Milepost  238,  railroad  spike  in 1, 266. 35 

Trestle  55,  base  of  rail  center  of 1, 325.  74 

Milepost  239,  1,000  feet  east  of;  copper  nail  on  east  end  of  guard   rail 

south  side  of  trestle  55 1, 326. 28 

Trestle  56,  base  of  rail  center  of 1, 336.  75 
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Milepost  240,  railroad  ppike  on 

Trestle  57,  base  of  rail  center  of 

Milej)ogt  241, 900  feet  west  of,  21  feet  south  of  center  of  tra(!k,  2  feet  north 
of  fence,  15  feet  north  of  wagon  road;  iron  post,  marked  "1355  A" 

Umatilla  River,  330  feet  east  of  west  end  of  bridge,  opposite  west  end  of 
steel  span,  near  Cayuse  siding;  bolt  head  on  north  guard  rail 

Umatilla  River,  at  center  of  bridge  near  (^ayuse  siding;  base  of  rail 

Ca\Tise  siding,  base  of  rail  in  front  of  warehouse 

Milepost  243,  railroad  spike  on 

Trestle  63,  base  of  rail  center  of 

Milepost  244,  railroad  spike  on 

Milepost  245,  9  feet  north  of,  in  Thorough  Cut;  -   on  rock 

Trestle  66,  base  of  rail  center  of 

Milepost  246,  railroad  spike  on 

Road  crossing,  300  feet  west  of,  15  feet  north  of  tnu^k,  4  feet  east  <jf  tele- 
graph pole;  iron  post,  marked  '*  1523  A" 

Signboard  "Thorn  Hollow,"  railroad  spike  on 

Bridge  76,  base  of  rail  center  of 

Signboard  "Thorn  Hollow,'*  0.7  mile  east  of,  at  road  crossing,  railroad 
spike  on 

Trestle  78,  base  of  rail  center  of 

Milepost  249,  railroad  spike  on 

Milepost  250,  railroad  spike  on 

Trestle  81,  base  of  rail  center  of 

Trestle  81,  first  bent  from  west  end  of;  railroad  spike  on  north  end  of  cap. 

Trestle  82,  }>ase  of  rail  center  of 

Trestle  83,  base  of  rail  center  of 

Milepost  252,  railroad  spike  on 

Bingham  Springs,  base  of  rail  in  front  of  depot 

Bingham  Springs,  158  feet  east  of  east  corner  of  depot,  36  feet  north  of 
center  of  track,  45  feet  east  of  road  crossing,  4  feet  east  of  first  telegraph 
pole  from  depot;  iron  post,  marked  "  1744  A" 

Milepost  253,  railroad  s})ike  on 

Milepost  254,  opposite,  at  wes  tend  of  bridge  over  Meacham  Creek;  V)olt  on 
north  guard  rail 

Trestle  80,  base  of  rail  center  of 

Milepost  255,  railroad  spike  on 

Milepost  266,  railroad  spike  on 

Milepost  257,  railroad  spike  on 

Trestle  95,  base  of  rail  center  of 

Milepost  258,  railroad  spike  on 

Milepost  258,  J  mile  east  of,  22  feet  south  of  track,  35  feet  east  of  whistling 
post;  iron  post,  marked  "2023  A" 

Milepost  259,  railroad  spike  on 

Trestle  99,  base  of  rail  center  of 

Trestle  100,  base  of  rail  center  of 

Milepost  260,  railroad  spike  on 

Trestle  104,  base  of  rail  center  of 

Trestle  104;  steamboat  spike  on  south  end  of  cap  of  east  bulkhead  bent . . 

Milepost  262,  500  feet  east  of;  railroad  spike  on  whistling  signpost 

Wilbur  siding,  at  Wilbur  section  house;  base  of  rail  center  of  track 

Wilbur;  150  feet  east  of  section  house,  at  corner  of  fence  near  telegraph 
office,  32  feet  south  of  center  of  track;  iron  post,  marked  "2264  A" 


Feet. 
1.340.02 


1, 


1 
1 
1 
1 
1 
1 
1 

2, 
2, 

2, 
2, 
2, 
2, 
2, 
2, 


351.47 

.•^^4.  549 

4a5.44 
405.04 
409.09 
428.60 
466.64 
484.57 
537. 96 

522.  22 
518.74 

523.  457 
564.56 
572.  74 

582.  79 
606.66 
614.60 
649.03 
691.29 
689. 42 
694.  43 
713.85 
725.  88 
743.  46 


744.  331 
763.  26 

820. 02 

832.  83  . 

856.60 

903.02 

948.06 

954.  79 

995.72 

022.666 
048.55 
073.  73 
107. 13 
098.88 
161. 12 
159. 61 
215.  77 
265.04 


2,  263. 933 
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Feet. 

Milepost  264,  railroad  Bpike  on 2,327.27 

Trestle  108,  base  of  rail  center  of 2,333.39 

MilepoHt  265,  railroad  spike  on 2, 385. 67 

Milepost  266, 50  feet  southwest  of ;  +  on  rock 2,441.47 

Milepost  267,  railroad  spike  on 2.505.33 

Bridge  115, 540  feet  east  of  east  end  of,  30  feet  south  of  center  of  track,  5 

feet  east  of  telegraph  pole;  iron  post,  marked  ' '  2570  A" 2, 570. 054 

Thorough  cut,  west  end  of,  20  feet  south  of  center  of  track;  railroad  spike 

on  fir  stump  6  inches  in  diameter 2, 642. 46 

Milepost  270;  railroad  spike  on 2, 704. 61 

Milepost  271, 120  feet  east  of;  railroad  spike  on  north  end  of  west  bulk- 
head timber  on  trestle  127  2,777.93 

Milepost  272,  opposite;  railroad  spike  on  top  timber  of  breakwater 2, 846. 44 

Signboard  "  Huron,"  300  feet  west  of,  30  feet  south  of  center  of  track,  45 
feet  w^est  of  tool  house,  85  feet  east  of  water  tank;  iron  post,  marked 

"2906  A" 2,906.363 

Milepost  273,  railroad  spike  on 2,912.72 

Trestle  133,  base  of  rail  center  of 2,930.85 

Trestle  136,  railroad  spike  on  south  end  of  west  bulkhead  timber 3, 037. 36 

Milepost  275,  railroad  spike  on 3, 134. 52 

Bridge  145,  base  of  rail  center  of  Howe  truss  span 3, 191. 20 

Milepost  276,  nail  in  stake  on  plug  at 3, 243. 45 

Milepost  277,  railroad  spike  on 3, 350. 84 

Milepost  278,  12  feet  east  of,  15  feet  south  of  center  of  track;  iron  post, 

marked  "3454  A" 3,454.043 

Milepost  279,  railroad  spike  on 3, 559. 64 

Timnel  4,  center  of  track  at  west  portal 3, 593. 47 

Tunnel  4,  center  of  track  at  east  portal 3, 600. 35 

Milepost  280,  railroad  spike  on '. 3, 657. 89 

Meacham,  5  feet  west  of  west  end  of  platform,  15  feet  north  of  center  of 
track,  2  feet  south  of  fence  around  log  cabin  eating  house;  iron  post, 

marked  "3672  A." 3,672.488 

Milepost  281,  690  feet  east  of,  7  feet  north  of  center  of  track;  +  on  bowlder 

3  by  1  foot  by  5  inches 3,698.47 

Milepost  282,  railroad  spike  on 3, 744. 52 

Milepost  283,  railroad  spike  on 3, 846. 63 

Milepost  284,  SO  feet  southwest  of,  24  feet  south  of  center  of  track;  iron 

post,  marked  "3958  A." 3.958.15 

Milepost  285,  railroad  spike  on 4, 057. 23 

Kamela,  1.5  feet  south  of  platform,  44  feet  east  of  northeast  corner  of  tele- 
graph office,  1.5  feet  west  of  west  comer  of  tank  building,  14  feet  south 

of  center  of  track;  iron  post,  marked  "4199  A." 4,198.753 

Milepost  287,  railroad  spike  on 4, 153. 87 

Milepost  288,  300  feet  east  of;  railroad  spike  on  south  end  of  east  bulkhead 

capof  trestle  173 4,029.93 

Milepost  289,  railroad  spike  on 3, 926. 41 

Milepost  290,  railroad  spike  on 3, 813. 93 

Milepost  291,  railroad  spike  on 3, 695. 26 

Milepost  292, 120  feet  east  of;  18  feet  south  of  center  of  track;  iron  post, 

marked  "3581  A" 3,581.466 

Milepost  293,  railroad  spike  on 3, 468. 13 

Milepost  294,  railroad  spike  on 3,  :^3. 96 

Bridge  192,  20  feet  west  of  east  end  of;  bolthead  on  south  guard  rail 3,245.95 
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Milepost  296,  railroad  spike  on 

Grande  Ronde  River,  bridge;  base  of  rail  center  of  span 

Milepo8t  297,  railroad  spike  on 

Hilganl,  2  feet  west  of  first  telegraph  pole  west  of  dejK)t,  24  feet  north  of 
(vnter  of  track ;  iron  post,  marked  **  3001  A  " 

Hilgard,  top  of  north  rail  at  depot 

Milepost  298,  railroad  spike  on 

Milepost  299,  railroad  spike  on 

Milepost  300,  railroad  spike  on 

Milepost  301 ,  railroad  spike  on 

Perry,  2  feet  east  of  east  end  of  offit*e  of  Grande  Ronde  Lumljer  C-o.,  45 
feet  north  of  center  of  track ;  iron  post,  marked  "  2897  A" 

Milepost  302,  railroad  spike  on 

Milepost  303,  railroad  spike  on 

Milepost  304,  railroad  spike  on 

Milepost  305,  railroad  spike  on 

Lagrande,  crossing  at  Fourth  street , 

Lagrande,  top  of  rail  in  front  of  telegraph  office 

Legrande,  165  feet  northeast  of  road  crossing  at  First  street,  30  feet  north 
of  northwest  corner  of  railroad  tool  house,  4  feet  west  of  telt^jrraph  pole; 
iron  post,  marked  '  *  2773  A  " 

Lagrande,  comer  Chestnut  street  and  Adams  avenue,  in  third  course  of 
plaster  facing  of  brick  wall  on  Chestnut  street  side  of  Foley  Hotel;  alumi- 
num tablet,  marked  "2782  A" 

LAGRANDE  TO   BAKER  CITY. 

Lagrande,  1  mile  east  of;  railroad  spike  on  second  telegraph  pole  southeast 

of  signpost  "Yard  Limits " 

Milepost  307,  railroad  spike  on 

Milepost  308,  railroad  spike  on 

Milepost  309,  railroad  spike  on 

Milepost  310,  railroad  spike  on 

Milepost  311,  railroad  spike  on 

Milepost  311,  3,600  feet  east  of;  50  feet  south  of  center  of  track,  1  foot 

north  of  fence;  iron  post,  market^l  "2696  A" 

Milepost  312,  railroad  spike  on 

Trestle  220,  base  of  rail  center  of 

Trestle  211,  base  of  rail  center  of 

Trestle  222,  base  of  rail  center  of 

Trestle  222,  railroad  spike  on  north  end  of  cap  of  first  bent  from  west 

end : 

Milepost  314,  railroad  spike  on 

Hot  Lake,  base  of  south  rail 

Milepost  315,  railroad  spike  on 

Hot  Lake,  1.8  miles  east  of;  railroad  spike  on  signi)OHt  at  crossing 

Milepost  317,  55  feet  northeast  of;  5  feet  west  of  telegraph  pole,  7  feet 

south  of  fence;  iron  post,  marked  "2705  A" 

Union,  top  of  rail  in  front  of  depot 

Union,  75  feet  east  of  station;  railroad  spike  on  signl>oard  at  road  crossing. 

Milepost  318,  railroad  spike  on 

Milepost  319,  railroad  spike  on 

Trestle  247,  base  of  rail  center  of 

Snowsheds,  center  of  track  at  west  portal 


Feet. 
3,121.52 
3,060.29 
3, 025. 30 

:?,001.089 
3, 002.  04 
2, 974.  37 
2, 958. 03 

*•,  if  i 'J .  0*I 

2, 913, 51 

2,  896.  586 
2,  876.  35 
2, 847.  38 
2,  821.  93 
2,  787. 08 
2,  782. 11 
2,  778. 40 


2,  773.  245 


2.781.679 


2, 
2, 
2, 

2, 
2, 
2, 

2, 
2, 
2, 
2, 


2, 
2, 

2, 
2, 


2, 
2, 
2, 

2, 
2, 
2. 


750.48 
740.38 
723. 96 
710.  44 
703. 11 
698. 18 

696.  012 
696.41 
696.58 
695.  77 
695. 39 

693. 27 
693.11 
695. 33 
694.40 
703.  62 

705. 473 

710.  85 

709.53 

7n.40 

791.85 

851.07 

855.49 


560  APPENDIX   TO    DIBECTOR^S    REPORT. 

Feet. 

Snow8h(Kis,  center  of  track  at  east  portal 2, 868. 64 

Rock  12  by  4  inches  15  feet  north  of  center  of  track,  +  on 2, 892. 99 

Milepost  321,  railroad  spike  on 2, 941. 17 

Second  snowshed  east  of  Union,  1,000  feet  west  of;  15  fet»t  south  of  track, 

4  feet  west  of  fenc^  of  cattle  guard;  iron  post,  marke<^l  " :J021  A ** 3, 020, 971 

Milepost  323,  railroad  spike  on 3, 089.  29 

Milepost  324,  railroad  spike  on 3, 167. 54 

Milepost  325,  opposite;  railroad  spike  on  telegraph  pole 3, 243. 18 

Milepost  326,  360  feet  east  of;  at  end  of  small  thorough  cut,  10  feet  south 

of  track ;  copper  nail  on  plug 3,  329. 54 

Telocaset,  at  road  crossing  west  of;  10-penny  nail  in  bulkhead  tinilxr  on 

west  end  of  trestle  of  west  cattle  guard 3, 388. 52 

Telocaset,  base  of  rail  in  front  of  telegraph  office 3, 440.  76 

Telocaset,  3  feet  east  of  east  corner  of  fent^e  at  section  house,  18  feet  north 

of  center  of  track;  iron  post,  markeil  ** 3440  A  " 3, 439. 695 

Milepost  329,  railroad  spike  on 3, 387. 30 

Milepost  330,  railroad  spike  on 3, 333. 83 

Trestle  263,  base  of  rail  center  of 3, 326. 30 

Trestle  265,  base  of  rail  center  of 3, 293.  26 

Milepost  331,  6  feet  east  of;  railroad  spike  on  north  end  of  (rap  at  GSfit  end 

of  bridge  265 3,291.44 

Trestle  266,  base  of  rail  center  of 3,  284. 57 

Trestle  268,  base  of  rail  center  of 3, 273. 84 

Trestle  269,  base  of  rail  center  of 3, 267.  83 

Milepost  332,  railroad  spike  on 3, 251.  25 

Milepost  332,  j  mile  south  of;  180  feet  north  of  north  portal  of  tunnel  5;  14 

feet  east  of  track;  iron  post,  marked  "  3228  A'» 3,  228.  254 

Tunnel  5,  center  of  track  at  north  portal 3,  225. 09 

Tunnel  5,  center  of  track  at  south  j)ortal 3, 220.  97 

Milepost  333,  railroad  spike  on 3, 200. 41 

Bridge  270,  base  of  rail  center  of 3, 186. 67 

Milepost  334,  railroad  spike  on 3, 185. 84 

Milepost  335,  railroad  spike  on 3,  210.  29 

Trestle  275,  head  of  driftbolt  on  north  cap  of  east  bulkhead  lx?nt 3,  216 

North  Powder,  base  of  rail  in  front  of  tel^raph  office 3,  234. 98 

North  Powder,  120  feet  southwest  of  station,  32  feet  south  of  center  of  track 

at  northeast  corner  of  fen(*e,  15  feet  south  of  wagon  road;  iron  {)ost, 

marked  "32a5  A" 3,234.681 

Milepost  338,  railroad  spike  on 3,  260. 35 

Milepost  339,  railroad  spike  on 3, 286.  69 

Trestle  282,  base  of  rail  center  of 3,  295. 01 

Milepost  340,  railroad  spike  on 3, 317.  79 

Milepost  341,  90  feet  east  of;  railroad  spike  on  whistle  signpost 3, 349.  04 

Milepost  342,  28  feet  north  of,  42  feet  north  of  center  of  tra<'k;  iron  post, 

marked  "3372  A" 3,372.249 

Milepost  343,  railroad  spike  on 3, 369. 18 

Trestle  284,  base  of  rail  center  of 3, 354. 12 

Milepost  344,  railroad  spike  on 3,  343.  58 

Trestle  285,  base  of  rail  center  of 3, 339.  70 

Trestle  286,  base  of  rail  center  of 3,  330. 59 

Milepost  345,  railroad  spike  on 3, 328. 14 

Trestle  287,  'base  of  rail  center  of 3, 326.  37 

Trestle  288,  base  of  rail  center  of 3, 326.  60 
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Feet. 
Haines,  500  feet  north  of  station;  railroad  spike  on  third  telegraph  pole..  3, 325. 31 
Haines,  i  mile  south  of;  45  feet  east  of  track,  at  north  edge  of  Baker  City 

sheet,  in  stone  masonry;  bronze  tablet,  marked  "3322  A" 3, 321.  699 

Trestle  292,  base  of  rail  center  of 3, 321. 50 

Milepost  349,  railroad  spike  on 3, 330.  20 

Milepost  350,  railroad  spike  on 3, 337.  76 

Milepost  351,  railroad  spike  on 3, 338. 59 

Wingville,  1.5  miles  north  of;  65  feet  west  of  track ;  600  feet  eaet  of  Jennings's 

house  on  main  road  between  Hainas  and  Baker  City;  iron  post,  marked 

•*3338A" 3,338.201 

Milepost  352,  railroad  spike  on 3, 344. 98 

Trestle  298,  base  of  rail  center  of  trestle 3, 348. 07 

Milepost  353,  railroad  spike  on 3, 355. 46 

Milepost  354,  railroad  spike  on 3, 365. 69 

Milepost  355,  railroad  spike  on 3, 382.  59 

M i lepost  356,  railroad  spike  on 3, 402. 68 

Milepost  357,  railroad  spike  on 3, 422.  77 

Baker  City,  top  of  east  rail  in  front  of  station 3, 427. 34 

Baker  City,  -f  on  north  stone  pier  of  water  tank 3, 428. 37 

Baker  City;  in  astronomical  pier  in  front  yard  of  public  school;  bronze 

tablet,  marked  '*  3433  A" '. 3, 432.  700 

BAKER  CITY   TO   HUNTINGTON. 

Trestle  301,  near  east  end  of;  head  of  drift  bolt  on  north  i«p  of  last  bent.  3, 446.  77 

Milepost  359,  railroad  spike  on 3, 481. 15 

Trestle  308,  base  of  rail  center  of 3,506.77 

Milepost  360,  railroad  spike  on 3, 525. 50 

Trestle  309,  base  of  rail  center  of 3, 526.  27 

Milepost  361,  railroad  spike  on '. 3, 558. 31 

Milepost  362,  railroad  spike  on : 3,598.94 

Norton  Siding,  150  feet  north  of  section  house;  iron  post,  marked  "3646  A" ,  3, 645.  753 
Milepost  364,  600  feet  east  of;   14  feet  south  of  track,  at  west  end  of 

thorough  cut;  wire  nail  on  plug 3,  727. 88 

Milepost  365,  235  feet  east  of;  at  east  end  of  bridge  311 ;  head  of  boat  spike 

on  north  guard  rail 3, 800.  64 

Trestle  312,  base  of  rail  center  of 3,841.24 

Milepost  366,  railroad  spike  on 3,863.79 

Milepost  367,  railroad  spike  on 3, 944. 49 

Milepost  368,  railroad  spike  on 3,914.02 

Milepost  369,  railroad  spike  on 3,848.32 

Pleasant  Valley;  15  feet  south  of  west  corner  of  railroad  house,  50  feet 

south  of  depot,  99  feet  south  of  track;  iron  post,  marked  "3818  A " 3, 818. 220 

Milepost  370,  railroad  spike  on 3,782.12 

Milepost  371,  railroad  spike  on 3, 725. 08 

Trestle  315,  base  of  rail  center  of 3,689.18 

Thorough  cut,  near  west  end  of;  12  feet  north  of  track,  1,500  feet  east  of 

change  of  line  in  canyon;  nail  in  plug 3, 598. 01 

Milepost  373,  railroad  spike  on 3, 524.  81 

Trestle  318,  base  of  rail  center  of 3,438.38 

Milepost  374,  0.3  mile  east  of;  boat  spike  on  whistle  post 3, 378. 69 

Trestle  319,  base  of  rail  center  of 3,298.79 

Bridge  319,  east  end  of;  ship  spike  on  south  giiard  rail 3, 295. 19 

Trestle  320,  base  of  rail  center  of 3,137.26 
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Bridge  320,  near  east  end;  ship  spike  on  north  guard  rail 

Unity;  185  feet  north  of  section  house,  at  forks  of  road;  iron  post,  marked 
''3139  A" 

Unity,  top  of  north  rail  at  section  house 

Milepost  378,  railroad  spike  on 

Milepost  379,  railroad  spike  on 

Bridge  323,  south  end  of;  boat  spike  on  east  guard  rail 

Milepost  381,  railroad  spike  on 

Trestle  224,  base  of  rail  center  of 

Milepost  382,  railroad  spike  on 

Milepost  383,  railroad  spike  on 

Trestle  327,  base  of  rail  center  of 

Durk(  e;  30  feet  east  of  telegraph  office,  36  feet  north  of  track,  1  foot  west 
of  southwest  corner  of  fence  at  section  house;  iron  post,  marked 
'^2647  A'* 

Milepost  385,  railroad  spike  on 

MileiK>st  386,  railroad  spike  on 

Milepost  387,  railroad  spike  on 

Milepost  388,  railroad  spike  on 

Wagon  road,  14  feet  south  of;  24  feet  north  of  track,  4  feet  south  of  fence; 
iron  post,  marked  **2518  A** 

Milepost  390,  railroad  spike  on 

Milepost  391,  600  feet  south  of;  at  end  of  trestle  341;  head  of  drift  bolt  on 
north  end  of  cap  at  south  bent 

Weatherby  siding,  J  mile  north  of;  at  road  crossing;  boat  spike  on  south 
end  of  west  guard  rail  of  bridge  343 

Milepost  393,  0.1  mile  east  of;  railroad  spike  on  whistling  post  for  tunnel  6. 

Tunnel  6,  600  feet  west  of  west  end  of;  40  feet  north  of  track,  8  feet  from 
east  comer  of  fence;  iron  post,  marked  "2369  A** 

Tunnel  6,  center  of  track  at  east  portal 

Tunnel  6,  center  of  track  at  west  portal 

Milepost  395,  railroad  spike  on 

Milepost  396,  J  mile  east  of;  near  end  of  thorough  cut;  20-penny  wire  nail 
on  whistle  signpost 

Bridge  354,  north  end  of;  head  of  boat  spike  on  west  guard  rail 

Milepost  398,  railroad  spike  on , 

Milepost  399,  railroad  spike  on 

Bridge  356,  360  feet  south  of;  30  feet  east  of  railroad  track,  13  feet  west  of 
fence;  iron  post,  marked  "2215  A" 

Milepost  401,  railroad  spike  on 

Milepost  402,  railroad  spike  on 

Milepost  403,  30  feet  east  of;  boat  spike  on  south  guard  rail  at  east  end  of 
trestle  364 

Milepost  404,  railroad  spike  on 

Huntington,  Washington  street;  in  sixth  row  of  brick  above  stone  founda- 
tion, second  row  of  horizontal  bricks,  in  front  of  brick  building  of  Ore- 
gon Commercial  Company,  near  stairway  between  grocery  and  drug 
store;  aluminum  tablet,  marked  *' 2105  A" 

Huntington,  top  of  rail  in  front  of  station 


Feet. 
3, 137. 26 


3, 
3, 
3, 
2, 
2, 
2, 
2, 
2, 
2, 
2, 


2, 
2, 
2, 
2, 


2, 
2, 


2, 

2, 

2 

2, 
2, 
2, 

2, 
2, 

2, 
2, 

2, 
2. 


2, 
2. 


138. 52 
122.65 
083. 54 
971.84 
839.08 
808. 12 
733.13 
731.24 
663.00 
645.95 


646.  742 
611.22 
575.  73 
551.81 
537. 38 

518. 477 
469.  91 

440.  66 

409.03 
383.34 

368. 825 
357.80 

362. 41 
319. 02 

291.16 

267. 42 
250. 48 
227.30 

214. 899 
192. 16 
165.44 

145.29 
118.  28 


2, 105. 237 
2, 101. 357 
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HUNTINGTON  TO  SNAKE  RIVER  BRIDGE. 

Feet 
Huntington,  0.7  mile  east  of;  north  of  track;  20-penny  nail  on  hardwood 

station  post 2,089.44 

Trestle  380,  west  end  of;  head  of  drift  bolt  on  north  guard  rail 2, 080. 07 

Snake  River,  base  of  rail  center  of  bridge 2, 079. 55 

Snake  River,  3.5  feet  east  of  west  end  of  steel  bridge,  on  stone  stringer; 

aluroinum  tablet,  marked  "2079  A" 2,078.520 

UMATILLA   TO   PASCO. 

Umatilla,  i  mile  east  of,  east  of  road  crossing  at  junction;  railroad  spike 

on  telegraph  pole 300. 10 

Milepost  188,  railroad  spike  on 310. 79 

Milepost  189,  railroad  spike  on 312. 97 

Milepost  190,  railroad  spike  on 337. 47 

Milepost  191,  railroad  spike  on 359. 02 

Milepost  192,  45  feet  north  of,  15  feet  north  of  track;  iron  post,  marked 

**378  A" 377.998 

Milepost  193,  90  feet  northeast  of,  10  feet  south  of  track;  copper  nail  in 

plug 400.29 

Milepost  194,  railroad  spike  on 410. 43 

Milepost  195,  railroad  spike  on 421. 39 

Milepost  196,  150  feet  east  of;  railroad  spike  on  whistling  post 399. 45 

Milepost  197,  railroad  spike  on 375. 98 

Cold  Springs  siding,  57  feet  west  of  southwest  comer  of  section  house,  25 

feet  north  of  center  of  track;  iron  post,  marked  *'362  A" 361. 674 

Milepost  199,  railroad  spike  on 340.  71 

Milepost  200,  ^  mile  east  of;  railroad  spike  on  signpost  for  road  crossing  323.  71 
Milepost  201, 480  feet  northeast  of,  8  feet  north  of  center  line  opposite  east 

end  of  sand  spur,  north  side  of  track;  +  on  large  rock 317. 07 

Milepost  202,  railroad  spike  on 309. 73 

Milepost  203,  60  feet  east  of ;  spike  on  tie 314.85 

Juniper,  4  feet  west  of  west  comer  of  fence  at  section  house,  18  feet  north- 
east of  center  of  track;  iron  post,  marked  "  313  A  " 312.  751 

Trestle  217  over  Juniper  Creek,  base  of  rail 316.  77 

Milepost  204,  railroad  spike  on 318. 86 

Milepost  205,  railroad  spike  on 306. 36 

Milepost  206,  railroad  spike  on 313. 51 

Milepost  207,  railroad  spike  on 317. 40 

Or^on- Washington  line,  opposite  signboard  marking  base  of  rail  center 

of  track 316.01 

Milepost  208,  150  feet  east  of;  570  feet  east  of  State  line  post,  18  feet  south 

of  track;  iron  post,  marked  "318  A" 317.882 

Milepost  209,  railroad  spike  on 323. 12 

Milepost  210,  railroad  spike  on 340. 67 

Milepost  211,  railroad  spike  on 344.  71 

Milepost  212,  railroad  spike  on 333. 30 

Milepost  213,  railroad  spike  on 321. 48 

Wallawalla  River,  center  of  steel  bridge;  base  of  rail 321. 56 

Wallula,  18  feet  north  of  center  of  station;  290  feet  north  of  south  end  of 

bridge,  27  feet  south  of  center  of  track  at  Northern  Pacific  connection; 

iron  post, marked  "322  A" 322.012 

Milepost  245,  railroad  spike  on 1 319. 87 

Milepost  244,  railroad  spike  on 341. 32 
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Milepost  243,  opposite;  railroad  spike  on  west  post  of  extra  rail  support. .  340.  71 

Milepo8t242,  railroad  spike  on 321.88 

Milepost  241,  railroad  spike  on 327. 18 

Milepost  240,  120  feet  southeast  of;  36  feet  east  of  track,  5  feet  east  of  tele- 
graph pole;  iron  post,  marked  '*341  A" 341.396 

Milepost  239,  railroad  spike  on 329. 97 

Milepost  238,  railroad  spike  on 330. 90 

Milepost  237,  railroad  spike  on 336.  21 

Milepost  236, 90  feet  northeast  of;  42  feet  east  of  center  of  track,  5  feet 

north  of  telegraph  pole;  iron  post,  marked  * •  342  A  " 341 .  655 

Milepost  235,  railroad  spike  on 341. 46 

Snake  River,  center  of  draw  span  of  bridge;  base  of  rail  center  of  track. . .  356. 67 
Snake  River,  60  feet  south  of  drawspan  pier  of  railroad  bridge;  bolt  head 

on  east  guard  rail 357. 71 

Milepost  233,  railroad  spike  on 344. 89 

Milepost  232,  railroad  spike  on 359. 54 

Pasco,  in  northwest  corner  of  brick  roundhouse  of  Northern  Pacific  Rail- 
road Company,  in  center  of  third  row  of  bricks  above  foundation;  alu- 
minum tablet,  marked  "378  T.,  376  A" 376.144 

BAKER  AND   UNION   COUNTIES. 
Baker  City  Quadrangle. 

During  the  field  season  of  1898  the  levels  run  were  based  on  a 
bench  mark  in  the  astronomical  pier  in  front  yard  of  the  public  school 
in  Baker  City,  the  elevation  of  which  was  accepted  as  3,446.597,  being 
derived  from  the  elevation  given  by  the  Oregon  Railroad  and  Naviga- 
tion Company  on  rail  in  front  of  station  in  Baker  City  as  3,441  feet. 
During  the  field  season  of  1899  the  double-rodded  line  of  levels  which 
was  started  from  Astoria  during  the  preceding  season  was  contin- 
ued so  as  to  go  through  the  Baker  City  quadrangle.  From  this  the 
elevation  of  the  bench  mark  in  the  astronomical  pier  in  Baker  City 
was  determined  to  be  3,432.700  feet.  All  levels  published  herewith 
are  based  on  the  Astoria  datum,  but  the  permanent  bench  marks, 
except  those  immediately  along  the  railroad,  are  stamped  in  accord- 
ance with  the  elevations  determined  the  first  season. 

The  leveling  was  done  under  the  direction  of  Mr.  R.  H.  McKee, 
topographer,  by  Mr.  W,  R.  Manning,  levelman. 

BAKER   CITY,    VIA    POCAHONTAS   SCHOOLHOUSE,    TO   HAINES. 

Feet. 
Baker  City,  in  yard  and  at  east  side  of  brick  public  schoolhouse,  in  top  of 

small  masonry  pier;  bronze  tablet  marked  *  *  3433  A '  * 3, 432.  7000 

Baker  City,  in  front  of  Or^on  Railroad  and  Navigation  Company  station, 
top  of  rail ' 3,427.1 

Baker  City,  IJ  miles  west  of;  opposite  white  house  owned  by  Mr.  Gar- 
ren;  surface  of  road 3, 411. 00 

Baker  City,  5  miles  northwest  of;  intersection  of  roads  at  James's  school- 
house 3,434.00 

Baker  City,  7  miles  northeast  of;  about  200  feet  east  of  road,  at  William 
Brown's  house;  ground 3, 519 
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Feet. 
Pocahontas  schoolhousef  about  300  feet  west  of;  at  right  angle  in  road; 

iron  post,  naarked  "3673  B.C.'* 3,668.933 

Pocahontas  schoolhouse,  l\  miles  north  of;  on  west  side  of  road  and 
about  250  feet  northwest  of  X.  S.  Irwin's  house;  nail  in  root  of  28-inch 
pine  tree 3, 627. 57 

Pocahontas  schoolhouse,  2  miles  northeast  of;  about  i  mile  east  of  ceme- 
tery; surface  of  ground  at  intersection  of  roads  running  north,  south, 
and  west 3,509.00 

Wingville,  1 J  miles  west  of;  40  feet  south  of  intersection  of  roads  running 
north,  south,  and  east  and  about  200  feet  northeast  of  yellow  house; 
nail  in  root  of  30-inch  pine  tree 3, 503. 32 

Haines,  1}  miles  southeast  of;  in  comer  of  fence  and  i  mile  south  of 
house  owned  by  C.  C.  Olson;  on  peg  at  west  side  of  road 3, 329. 1 

Haines,  1  mile  southeast  of,  west  side  of  road  and  about  20  feet  southeast 
of  the  comer  of  C.  C.  Olson's  house;  iron  post,  marked  "3342  B.  C."..  3,328.573 

Haines,  in  front  of  Oregon  Railroad  and  Navigation  Company  station;  top 
of  rail 3,326.3 

Haines,  1  mile  north  of,  70  feet  northeast  of  Mr.  Richman's  house,  west 
side  of  road;  iron  post,  marked  "  3334  B.  C." 3, 320. 308 

HAINBB,   VIA    FLAGSTAFF   WELL,  TO    BAKER  CITY. 

Wingville,  1}  miles  northeast  of,  south  side  of  road,  65  feet  west  of  Or^^n 
Railroad  and  Navigation  Company  crossing  and  600  feet  east  of  Mr.  Jen- 
nings's house;  iron  post,  marked  "3338  A." 3,338.201 

Baker  City,  4J  miles  north  of,  by  fence  J  mile  west  of  schoolhouse;  nail 
in  peg  at  north  side  of  road 3, 338 

Flagstaff  well,  1}  miles  northwest  of,  on  west  side  of  road  and  southeast 
of  intersection  of  roads  mnning  northeast,  southwest,  northwest,  and 
southeast;  nail  in  peg 3, 352. 6 

Baker  City,  6^  miles  northeast  of;  ground  on  east  side  of  road  at  Flagstaff 
well 3,373 

Flagstaff  mine,  1}  miles  west  of,  north  side  of  road  and  east  of  intersec- 
tion of  roads  running  east,  west,  and  north;  chisel  mark  on  sand  stone.  3, 479. 28 

Flagstaff  mine,  1^  miles  west  of,  north  side  of  road  and  east  of  intersec- 
tion of  roads  running  east,  west,  and  north;  iron  post,  marked  "3495 
B.  0." 3,481.002 

HAINES,  VIA  SLOUOH  HOUSE,  TO  SCHOOLHOUSE  4^  MILES  NORTH  OP  BAKER  CITY. 

Haines,  east  of;  road  crossing  of  Powder  River;  surface  of  water 3, 298. 00 

Haines,  3}  miles  southeast  of;  summit  of  road 3, 483. 00 

Haines,  4^  miles  southeast  of;  2  miles  northwest  of  Slough  House,  in  fork 

of  roads  running  northeast  and  southeast;  iron  post,  marked  '  *  3351  B.C.".  3, 337.  325 
Slough  House,  ground  at;  west  side  of  road  and  southwest  of  bridge  over 

slough 3,327.00 

Haines,  7  miles  southeast  of;  50  feet  west  of  road  and  100  feet  east  of  house 

owned  by  Mr.  Clark;  iron  post,  marked  "3344  B.  C." 3, 330. 388 

BAKEK    VALLEY,    VIA    UPPER  BRIDGE    IN   LOWER   POWDER  RIVER   VALLEY,    TO 

BIG   CREEK    ON   ROAD  TO   UNION. 

Baker  Valley,  summit  of  road  east  of 3, 579. 00 

Miles  Ranch,  4  miles  southwest  of;  west  side  of  road  and  about  600  feet 

southwest  of  b^inning  of  steep  descent;  iron  post,  marked  "3553  B.C." .  3, 539. 606 
Upper  bridge  in  Lower  Powder  Valley,  1}  miles  west  of;  summit  of  road.    3, 178. 00 
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Upper  bridge  in  Lower  Powder  Valley;  water  surface  of  Powder  River . .  2, 741. 00 

P.  II.  Miles' 8  house,  road  in  front  of 2,779.00 

P.  H.  Miles's  house,  1,100  feet  east  of;  at  intersection  of  roads  running 
northeast,  southeast,  and  southwest,  in  corner  of  wnre  fence;  nail  in  peg.  2,  798. 9 

Big  Creek,  li  miles  southeast  of;  }  mile  southwest  of  intersection  of 
roads  running  northwest  to  Union,  southeast  to  Sparta,  and  southwest 
to  Baker  City,  east  side  of  road  and  close  to  the  comer  of  a  rail  fence 
and  a  wire  fence;  nail  in  peg 3, 155. 3 

Big  Creek,  about  1  mile  southeast  of;  surface  at  intersection  of  roads  run- 
ning northwest  to  Union,  southeast  to  Sparta,  and  southwest  to  Baker 
City 3,104.00 

Big  Creek,  J  mile  southeast  of;  surface  at  intersection  of  roads  running 
north  to  Union,  south  to  Sparta,  and  east  to  Sanger 3, 116. 00 

Big  Creek,  just  south  of;  ground  at  house  owned  by  Mr.  Sam,  on  east  side 
of  road 3,102.00 

Big  Creek,  road  crossing;  water  surface  at  bridge 3, 097. 00 

Big  Creek,  i  mile  north  of;  at  junction  with  road  running  northeast  to 
Me<iical  Springs 3,132.00 

Big  Creek,  0.4  mile  north  of;  summit  of  road 3, 187. 00 

Big  Creek,  0.9  mile  northwest  of;  road  crossing  of  Beagle  Creek;  w^ater 
surface 3,143.00 

Big  Creek,  1  mile  northwest  of;  0.2  mile  west  of  Beagle  Greek,  east  side  of 
road  and  125  feet  north  of  right  angle  in  road;  iron  post,  marked  *'3191 
B.C.'' 3,177.766 

Big  Creek,  2J  miles  northwest  of;  125  feet  southeast  of  J.  J.  Turner's  house; 
nail  in  peg  in  bend  of  road,  by  fence 3, 252. 1 

BIG   CREEK,  VIA   VICINITY   OK  TABLE   MOUNTAIN,    TO   KEATING   POST-OFFICE. 

Big  Creek,  2  miles  southeast  of;  on  road  to  Sparta,  800  feet  north  of  sum- 
mit of  road,  about  50  feet  west  of  road,  300  feet  south  of  drain,  opposite 
and  100  feet  from  telephone  pole;  chisel  mark  on  sandstone 3, 262. 37 

Big  Creeky  2}  miles  southeast  of;  surface  of  junction  with  road  running 
east,  just  south  of  house  on  w^est  side  of  road 3, 212. 00 

Table  Mountain,  1  mile  southeast  of;  on  top  of  a  rocky  hill  250  feet  east 
of  a  road  running  north  and  south  and  i  mile  north  of  a  road  running 
east  and  west;  aluminum  tablet,  marked  "3452  B.C" 3, 439. 1 

Keating  post-office,  1  mile  northwest  of;  south  side  of  road  and  near  fourth 
telephone  pole  east  of  Tod  Merwin's  house;  nail  in  peg 2, 673. 00 

Keating  post-office,  }  mile  northwest  of;  at  crossing  of  Clover  Creek,  on 
bridge 2,665.00 

Keating  post-office,  50  feet  south  of  corner  of  house,  in  post-office  yard,  at 
comer  of  fence;  iron  post,  marked  "2695  B.C" 2,680.948 

Keating  post-office,  H  miles  east  of;  on  road  to  Sparta,  near  twelfth  tele- 
phone pole  east  of  summit  of  steep  ascent;  nail  in  peg 2, 794. 1 

p.    H.    MILE&'S   RANCH,    VIA     EMILY    8CHOOLHOU8E,    TO    ERWIN    SCHOOLHOUSE. 

Emily  schoolhouse,  in  Lower  Powder  Valley,  15  feet  northeast  of;  80  feet 
southwest  of  road;  iron  post,  marked  "2788  B.C" 2,774.113 

Emily  schoolhouse,  2  miles  southeast  of;  820  feet  southeast  of  house  owned 
by  H.  "W.  Lee,  at  junction  of  roads,  by  fence,  on  south  side  of  road; 
nail  in  peg 2,  733.  7 

Erwin  schoolhouse,  ground  at 2,  719. 00 


SPIRIT   leveling:    OREGON.  567 

KEATING    POST-OFFICE,    VIA    PALMKR's    HOUSE,   ON   RUCKLES  CREEK,   TO   FLAG- 
STAFF  MINE. 

Feet. 

Keating  post-office,  }  mile  southwest  of;  copper  nail  in  east  abutment  of 

bridge  over  Powder  River 2, 651. 35 

Keating  post-office,  J  mile  southw^est  of;  crossing  of  Powder  River;  water 

surface  at  bridge 2, 644. 00 

Ktating  post-office,  3  miles  southwest  of;  summit  of  road 2, 962. 00 

Keating  post-office,  3 J  miles  southwest  of;  5  feet  east  of  milepost  15;  nail 

in  peg 2, 997. 6 

Ruckles  Creek;  water  surface  at  bridge  crossing 3, 018. 00 

Palmer's  house,  50  feet  northwest  of;  south  side  of  roatl  and  close  to  mile- 
post  13;  iron  post,  marked  '•3097  B.C." 3,084.156 

Flagstaff  mine,  3f  miles  southeast  of;  north  side  of  road  and  west  of  a  fork 

running  northeast  to  Erwin  post-office;  iron  post,  marked  "3341  B.C.".  3,328.622 
Flagstaff  mine,  west  side  of  and  close  to  hoisting  works;  surface  of  road..  3, 884. 00 
Flagstaff  mine,  }  mile  southwest  of;  summit  of  road  to  Baker  City 3, 671. 00 

WHITE   SWAN   MINE  TO   UNll'Y   ST.\TION. 

White  Swan  mine,  }  mile  northwest  of;  at  fork  in  road;  nail  in  peg 3, 617. 2 

First  Creek,  road  crossing  of ;  on  road  to  Pritchard  Flat,  about  li  miles 

east  of  White  Swan  mine;  water  surface 3, 505. 00 

Second  Creek,  road  crossing  of;  about  3  miles  east  of  White  Swan  mine; 

water  surface 3, 583. 00 

Second  Creek,  about  4  miles  east  of;  south  side  of  road  and  200  feet  west 

of  drain  0.7  mile  north  of  house;  nail  in  peg 3, 473. 9 

Pritchard  Creek,  east  of  headwaters  of;  on  top  of  bare  ridge,  about  1} 

miles  north  of  a  house  in  canyon  on  west  side  of  Pritchard  Creek,  J  mile 

M'est  of  road  running  north  and  south  and  on  south  side  of  dim  road 

running  east  and  west;  iron  post,  marked  ' *  3917  B.C. " 3, 906. 552 

Pritchard  Creek;  ground  at  house  in  canyon  on  west  side  of  road 3, 385. 00 

Pritchard  Creek;  It  miles  south  of  house  in  canyon;  nail  in  root  of  alder 

tree  10  feet  east  of  road 3,219.94 

Unity;  in  front  of  Oregon  Railroad  and  Navigation  Company's  railroad 

station;  top  of  rail 3, 121. 1 

Unity  Station;  180  feet  northeast  of  section  house,  in  fork  of  roads  and 

east  side  of  main  road;  iron  post,  marked  "  3151  B. C. " 3, 138. 524 

UNITY   STATION,  VIA    BURNT   RIVER   VALLEY,    TO    THE   MOLTH    OF   CAVE  CREEK. 

Unity  Station,  i  mile  southeast  of;  at  road  crossing  of  Oregon  Railroad  and 
Navigation  Company;  top  of  rail 3, 105. 5 

Alder  Creek;  road  crossing  3.1  miles  southeast  of  Unity  Station;  water 
surface  at  bridge 2, 693. 00 

Unity  Station,  31  miles  southeast  of;  surface  of  ground  at  intersection  of 
roads  running  east,  west,  and  north 2, 694. 5 

Burnt  River  Valley,  northwest  end  of;  150  feet  north  of  stone  house  owned 
by  John  Powell;  chisel  mark  on  rock 2,680.55 

Burnt  River  Valley,  about  2  miles  northwest  of,  on  east  side  of  wood  road 
leading  northwest  over  mountains  from  Burnt  River  Valley,  2\  miles 
northwest  of  stone  house  owned  by  John  Powell,  in  top  of  sandstone 
in  place,  18  by  15  inches  and  about  3  inches  out  of  ground,  near  mound 
of  rocks  about  4  feet  high;  aluminum  tablet,  marked  "3912  B.  C."....  3,900.455 

Burnt  River  Valley,  upper  end  of;  at  bridge  across  Burnt  River,  water 
surface .*. 2,717.00 
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Burnt  River  Canyon,  near  mouth  of  Deer  Creek;  jfround  at  house  owned 

by  T.  J.  Lander 3,117.00 

Burnt  River  Canyon.  200  feet  southwest  of  T.  J.  Lander's  house;  chiseled 

cross  on  rock  on  north  side  of  road  near  mound  of  rocks 3, 104.  82 

Burnt  River  Canyon,  at  mouth  of  Cave  Creek,  west  side  of  road  running 

up  east  side  of  Cave  Creek;  iron  post,  marked  "3126  B.  C." 3, 113. 138 

BURNT  RIVER  CANYON  UP  DBER  CREEK  AND  OVER  DIVIDE  TO  PLEASANT  VALLEY. 

Deer  Creek;  about  2.8  miles  north  of  house  owned  by  T.  J.   Lander; 

ground  at  house  on  east  side  of  road 3, 965.  7 

Deer  Creek,  above  headwaters  of,  on   flat  summit  of  divide,  5  feet  M^est 

of  road;  iron  post,  marked  *'5257  B.  C." 5,243.669 

Pleasant  Valley,  5  miles  southwest  of,   near  north  end  of  bald  ridge, 

rocky  point  on  northwest  side  of  road;  on  road  opposite 4, 859. 6 

BAKER   CITY  VIA    BOWEN   RANCH    AND    LOCKHART  STATION   TO    HEREFORD. 

Baker  City,  3.6  miles  southwest  of,  400  feet  southwest  of  Bo  wen's  house, 

in  forks  of  road;  iron  poet,  marketl  "3519  B.C." 3,505.281 

Baker  City,  5  miles  southwest  of;  ground  in  front  of  schoolhouse,  west 

side  of  road 3,540.00 

Baker  City,  6^  miles  southwest  of;  ground  on  road  in  front  of  house  owned 

by  Mr.  Shaw 3,579.00 

Baker  City,  8  miles  southwest  of,  100  feet  west  of  Price's  house;  nail  in 

root  of  10-inch  pine  tree 3, 622. 50 

Baker  City,  10.3  miles  southwest  of;  at  east  end  of  bridge  over  drain 3, 835. 4 

Baker  City,  10.6  miles  southwest  of;  on  bridge  over  drain 3, 851. 4 

Auburn  Flume,  in  deep  cut;  on  bridge  over 3, 871. 6 

Auburn,  1.3  miles  southeast  of;  surface  of  ground  at  fork  of  road  running 

west  to  Prairie  City  and  southwest  to  Hereford 3, 886. 00 

Auburn,  1.3  miles  southeast  of,  175  feet  south  of  junction  of  Prairie  City 

and  Hereford  roads,  on  east  side  of  Hereford  road  and  east  of  white 

house  owned  by  Mr.  Littlefield;  iron  post,  marked  "3915  B.C." 3,901.027 

Lockhart  station,  on  Sumpter  Valley  Railroad;  on  rail  at 3, 710. 00 

Lock  hart  station,  at  railroad  bridge  over  Powder  River;  water  surface. . .  3,  702. 00 
Lockhart  station,  1  mile  south  of;  surface  of  road  in  front  of  schoolhouse.  3, 892. 00 
Main  divide  between  Powder  River  and  Burnt  River;  summit  of  road 

between  Baker  City  and  Hereford 5, 652. 00 

Main  divide  between  Powder  River  and  Burnt  River,  30  feet  west  of  road, 

summit  of  road  between  Baker  City  and  Hereford;  iron  post,  marked 

"5669  B.C." 5,655.498 

Whipple  Gulch,  150  feet  northwest  of  mouth  of,  50  feet  west  of  road;  iron 

post,  marked  "4457  B.C." 4.443.618 

Big  Creek,  road  crossing  just  below  mouth  of  Whipple  Gulch;  on  bridge.  4, 427. 00 

Big  Creek,  lower  end  of  valley  of;  on  southwest  end  of  bridge  over 4, 194. 4 

Hereford,  4J  miles  north  of,  west  of  road  and  near  summit,  quarter  corner 

between  sees.  2  and  11,  T.  32  S. ,  R.  38  E. ;  on  top  of  corner  rock 4, 529. 4 

Hereford,  4i  miles  north  of;  summit  of  road 4, 543. 00 

Hereford  post-office,  60  feet  southeast  of,  75  feet  east  of  road  and  150  feet 

north  of  Mr.  Trimble's  house;  iron  post,  marked  "  3664  B.  C." 3, 650. 448 


SPIRIT   leveling:    OREGON.  569 

HEREFORD  VIA    COUNTY   ROAD    DOWN   BURNT   RIVER  TO   BRIDGEPORT. 

Feet. 

Hereford,  about  2  miles  east  of;  surface  of  ground  at  south  side  of  road 

in  front  of  Jim  Fleetwood's  house 3, 588. 00 

Big  Creek,  road  crossing  east  of  Fleetwood's  house;  water  surface t3, 587. 00 

Big  Creek,  1.4  miles  east  of;  south  side  of  road  on  corner  of  sees.  19, 20, 

29,and30,T.  12S.,R.38  E 3,552.00 

Brown  Gulch;  road  crossing  of  dry  bed 3, 570. 00 

Brannen  Gulch,  road  crossing;  water  surface 3, 555. 00 

Hereford,  5.3  miles  east  of,  30  feet  south  of  road  and  80  feet  west  of  house 

owned   by  Mr.  T.  M.  Reed,  in  comer  of  fence;  iron  post,  marked 

"3559  B.C." 3,545.418 

Pine  Creek,  road  crossing;  water  surface 3, 553. 00 

Indian  Creek;  road  crossing  of  dry  bed 3, 518. 00 

Comet  Creek,  10  feet  west  of,  10  feet  south  of  road  and  125  feet  southeast 

of  house  owned  by  Mr.  Clement;  nail  in  root  of  20-inch  pine  tree 3, 495. 38 

Comet  Creek,  road  crossing;  water  surface 3, 492. 00 

Mill  Creek,  0.1  mile  w^eet  of;  at  junction  with  road  running  up  Mill  Creek.  3, 475. 00 
Mill  Creek,  0.3  mile  east  of,  10  feet  north  of  road  and  75  feet  west  of  dry 

drain;  iron  post,  marked  "3499 B.C." 3,485.579 

Bridgeport,  i  mile  north  of;  surface  of  ground  at  intersection  of  roads 

running  north  to  Baker  City,  south  to  Bridgeport,  and  west  to  Hereford.  3, 406. 00 

Bridgeport;  on  north  end  of  bridge  over  Bumt  River 3, 374. 00 

Bridgeport,  bridge  over  Bumt  River;  water  surface 3, 368. 00 

Bridgeport;  ground  at  hotel  on  east  side  of  street 3, 381. 00 

Bridgeport,  J  mile  southwest  of;  ground  at  schoolhouse 3, 405. 00 

BRIDGEPORT   VIA    STAGE   ROUTE  TO   BOWEN    RANCH    NEAR   BAKER  CITY. 

Bridgeport,  about  1.3  miles  north  of;  ground  at  house  on  east  side  of  road.  3, 485. 00 
Bridgeport,  3.8  miles  north  of;  ground  at  Arrastra  mill  on  west  side  of 

road 3,846.00 

Divide  between  Bumt  River  and  Powder  River,  main  summit  of  road 

between  Baker  City  and  Bridgeport,  10  feet  west  of  road  and  160  feet 

north  of  junction  with  dim  road  running  southwest;  iron  post,  marked 

"6127  B.C." 6,113.429 

Beaver  Creek;  bridge  over,  south  end  of 3, 674. 2 

Beaver  Creek,  0.6  mile  north  of  crossing  of;  groimd  at  house  100  feet  west 

side  of  road 3,665.4 

Bowen  ranch,  2.2  miles  south  of;  road  in  front  of  house  200  feet  west  of 

road 3,570.00 

Bowen  ranch,  1.6  miles  south  of;  road  in  front  of  house  150  feet  east  of 

road 3,530.00 

Bowen  ranch,  0.7  mile  south  of;  crossing  of  Powder  River,  water  surface 

at  bridge 3,506.00 

Bowen  ranch,  0.6  mile  south  of,  crossing  of  Sumpter  Valley  Railroad;  on 

rail 3,508.3 

ANTELOPE  CREEK   ALONG   SUMPTER  VALLEY   RAILROAD  TO   WATER  TANK   WEST 

OP  CALIFORNIA  GULCH. 

Antelope  Creek,  near  mouth  of;  on  north  rail  at  road  crossing 3, 625. 6 

Bennett  station,  on  east  end  of  siding;  north  rail  at  switch 3, 649. 4 

Denny  Creek,  near  mouth  of;  north  rail  at  railroad  station 3, 682. 00 

Lockhart  station,  0.3  mile  east  of;  on  north  rail  on  Bridge  No.  36,  over 
Powder  River 3,693.6 
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Feet. 

Lookhart  station;  on  north  rail  at  road  crossing 3, 707. 9 

Lockhart  station,  J  mile  west  of;  on  north  rail  on  bridge  No.  40,  over 

Poker  Creek 3,727.6 

Lockhart  station,  1.3  miles  west  of;  on  north  rail  at  road  crossing  north  of 

white  house 3,  750. 4 

California  Gulch,  \  miles  east  of;  on  north  rail  on  railroad  bridge  over 

Powder  River 3,^36.2 

California  Gulch;  on  north  rail  opposite  mouth  of 3, 851. 8 

California  Gulch,  1.2  miles  west  of;  on  north  rail  opposite  water  tank 

south  side  of  railroad 3, 889. 4 

WASHINGTON. 

KITTITAS  AND  YAKIMA   COUNTIES. 
Ellensburg  Quadrangle. 

The  elevations  in  the  following  list  are  based  primarily  on  an  alumi- 
num tablet  on  the  southeast  corner  of  the  city  hall  in  Tacoma,  the 
elevation  of  which  was  accepted  as  109.968  feet  above  mean  sea  level. 
From  this  bench  mark  a  line  of  levels  was  carried  along  the  Northern 
Pacific  Railway  during  the  preceding  season,  and  it  is  on  the  bench 
markn  of  this  line  that  the  levels  herein  referred  to  are  based. 

The  leveling  was  done  under  the  general  direction  of  Mr.  A.  E. 
Murlin,  topographer,  by  Mr.  H.  K.  Kalloch,  levelman. 

ELLENSBURG,    VIA    KITTITAS  VALLEY   AND   MANA8TA8H   CANYON,    TO  TOWNSHIP 

17   NORTH,  RANGE   16   EAST. 

Feel. 

Ellensburg,  500  feet  northeast  of  St.  Louis  brewery,  east  of  road;  tack  point 

peg  under  wire  fenc-e 1, 497. 12 

Yakima  River;  nail  in  top  of  planking  at  west  end  of  bridge  over 1, 510. 91 

Yakima  River;  water  level  under  bridge 1, 499. 5 

Schoolhouse,  115  feet  east  of  gate  to,  5  feet  south  of  fence,  22  feet  west  of 

fence  corner,  in  sec.  10,  T.  17  N. ,  R.  18  E. ;  iron  post,  marked  *  *  1546  T  " .  1 ,  546. 154- 
Dammon's  ranch,  on  road  running  west  to  Manastash  Canyon;  nail  in  root 

of  fifth  poplar  tree  west  of  picket  fence 1, 572. 38 

Tonnar's  house,  250  feet  south  of,  at  corner  common  to  sees.  9,  10, 16,  and 

15,  T.  17N.,R.  18  E.,on  top  of  drain  over  small  ditch 1,603.52 

Road  crossing  at  corner  common  to  sees.  8, 9, 17,  and  16,  T.  17  N.,  R.  18  E. ; 

nail  in  top  of  east  end  of  drain  over  small  ditch 1, 670. 82 

Hall's  ranch,  at  front  of  gate  to  barn;  on  top  of  sunken  stone 1,  701. 94 

Quarter  corner  between  sees.  7  and  8,  T.  17  N.,  R.  18  E.,  4  feet  south  of 

fence,  300  feet  northeast  of  house,  north  side  of  road;  on  top  of  sunken 

round  stone 1, 826. 39 

Corner  stone  to  sees.  12, 13,  7,  and  18,  T.  17  N.,  Rs.  17  and  18  E 1, 875. 43 

Corner  common  to  sees.  11,  12, 14,  and  13,  T.  17  N.,  R.  17  E.,  in  middle  of 

road,  750  feet  east  of  white  house;  nail  in  root  of  pine  tree  3  feet  in 

diameter 1, 970. 22 

Manastaah  Creek,  200  feet  east  of  small  corduroy  bridge  over;  nail  in  top 

of  low  burnt  stump 2, 066. 65 

Deserted  frame  house,  500  feet  southeast  of,  5  feet  south  of  road;  nail  in 

small  burnt  stump 2, 127. 09 
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Feet. 
Manastash  Canyon,  first  ranch  in,  350  feet  southwest  of  house  and  35  feet 

southwest  of  gate,  15  feet  north  of  road;  iron  post,  marked  "2135  T  " . .  2, 134. 752 
Log  cabin  in  small  cultivated  clearing,  300  feet  southwest  of,  north  of  road; 

on  top  of  small  lava  IxDwlder 2, 170.  73 

Small  corduroy  bridge,  80  feet  west  of,  25  feet  south  of  small  watercourse, 

30  feet  north  of  rock  slide,  south  of  road;  nail  in  root  of  pine  tree  18 

inches  in  diameter 2, 299.  78 

Wamer*B  ranch,  10  feet  north  of  bridge  over  Manastash  Creek,  west  of 

forks  of  creek  and  east  of  road;  nail  in  top  of  low  burnt  stump 2, 363. 96 

South  Fork  of  Manastash  Creek,  southeast  comer  of  bridge,  J  mile  west  of 

forks  of  creek ;  wire  nail  in  top  of  center  of  stump  2  feet  in  diameter  ...  2, 429.  79 
Sort's  ranch,  25  feet  southeast  of  first  gate  west  of  house,  15  feet  south  of 

road ;  point  on  rock 2, 500. 80 

Johnson's  ranch,  60  feet  w^est  of  gateway  and  100  feet  northeast  of  house, 

north  of  road;  on  top  of  bowlder 2, 577. 99 

Cultivated  field,  250  feet  west  of  gate  to;  nail  in  stump  on  edge  of  bench. .  2, 680. 19 
Line  between  sees.  13  and  14,  T.  17  N.,  R.  16  E.,  4  feet  south  of  small  fir 

tree  and  300  feet  east  of  wire  fence;  nail  on  stump  on  edge  of  bench. . . .  2, 719. 23 
Cabin  in  sec.  14,  T.  17  N.,  R.  16  E.,  3  feet  east  of  northeast  comer  of,  165 

feet  west  of  section  line,  30  feet  south  of  edge  of  bench  above  south  fork 

of  Manastash  Creek,  iron  post, marked  ''2731  T".... 2,730.952 

ELLENSBURG,   VIA   SHCSHUSKIN   CANYON,  UMPTANUM,  AND   WENAS  CREEKS,    TO 

SELAH   STATION. 

Shushuskin  Canyon,  1,000  feet  west  of  house  at  mouth  of,  in  scrub  timber; 
rock  in  center  of  road 1, 702. 82 

Shushuskin  Canyon,  forks  of,  between  road  forks;  on  top  of  low  rock  14 
inches  in  diameter 1, 797. 12 

Old  stage  or  Durr  road  to  Yakima,  140  feet  south  of  junction  and  35  feet 
west  of  main  road ;  low  rock  in  center  of  old  road 2, 381. 84 

Small  gulch  running  north  into  head  of  Shushuskin  Canyon,  75  feet  south- 
east of,  6  feet  west  of  road  and  west  of  hill  top;  top  point  of  low  flat 
lava  outcrop 2, 602. 89 

Dry  creek  draining  into  Umptanum  Creek,  100  feet  north  of,  300  feet  north- 
east of  wire  fence  comer;  top  of  low  oblong  rock  just  north  of  road 2, 764. 91 

Highest  point  on  road  at  top  of  flat  ridge 2, 742. 69 

Umptanum  Creek,  southeast  end  of  bridge  over  dry  bed  at  junction  of  3 
small  ravines  near  big  spring  (road  leaves  creek  at  this  point) ;  nail  in 
top  of  stringer 2,706.32 

Old  stage  station,  1,000  feet  east  of,  500  feet  north  of  log  cabin,  75  feet 
south  of  road;  nail  in  root  of  most  southeasterly  of  triple  pines,  each  3 
feet  in  diameter 2,  788. 

Wenas  and  Umptanum  creeks,  summit  of  divide  between,  15  feet  south  of 
road;  tack  point  peg  under  small  greasewood  brush 3, 125. 40 

Umptanum  and  Wenas  creeks,  summit  of  pass  between,  12  feet  south  of 
road;  iron  post,  marked  "3128T" 3,127.625 

Summit,  i  mile  west  of,  south  of  road;  nail  in  root  of  pine  tree  2.5  feet  in 
diameter 3,006.47 

Bare  point  of  hill  at  mouth  of  draw%  150  feet  northwest  of,  15  feet  east  of 
road;  nail  in  root  of  cot  ton  wood  tree  2  feet  in  diameter 2, 684. 30 

Intermittent  stream  from  spring,  6  feet  east  of  small  plank  bridge  over;  on 
rock 2,589.22 

Dry  creek  bed,  at  west  edge  of,  45  feet  east  of  road;  nail  in  stump 2, 498. 45 
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Uniplanum  Creek,  500  feet  west  of  junction  with  road  to,  30  feet  south  of 
road  and  15  feet  north  of  board  fence;  nail  in  root  of  pine  tree  2.5  fe«t 
in  diameter,  on  Wenaa  Creek 2, 267.  36 

KittitaH  Canyon,  mouth  ot;  1  foot  north  of  fence,  ft  feet  soutli  of  pine  tree 
3.5  feet  in  diameter,  45  feet  south  of  road  forks,  500  feet  southweet  of 
junction  of  Ellensburg- Yakima  road  with  road  up  Wena«  Creek;  iron 
post,  marked  "2266  T" 2,266.  Itte 

White  schoolhouse,  350  feet  northwest  of;  in  sec.  30,  T.  16,  R.  17,  25  feet 
southwest  ot  road,  6  feet  northeast  of  rail  fence;  stone  in  ground 2, 105. 49 

Burge's  ranch,  125  feet  northeast  of  bam,  30  feet  southwest  of  road,  30 
feet  northeast  of  fenee;  nail  in  root  of  southemmoet  tree  of  ^mall  group 
ot  young  aiders 2, 003. 84 

Burge's  ranch,  in  T.  16N.,R.  17  E.,65  feet  north  of  east  gate  to  bam,  500 
feet  southwest  of  house,  5  feet  south  of  road,  in  small  group  of  young 
frees;  iron  post,  marked  "2008  T" 2,008.  156 

Joste»!'  ranch,  small  rock  butte  on  hill  above  and  j  mile  southeast  of;  25 
feet  southwest  of  road,  60  feet  above  creek  at  bend  of  road  around  point 
of  ridge;  point  ot  round  bowlder,  2.5  feet  in  diameter 1,911.97 

Chamberlain's  ranch,  1,000  feet  west  of,  in  top  of  flat  rock  shelf  15  feet 
south  of  road,  in  bend  around  point  of  hill;  bronze  tablet  marked 
"1883T," ; 1,883.409 

Wenos  Creek;  top  of  planking  of  bridge  over,  at  road  leading  to  Chapman's 

ranch 1 ,  799, 56 

Small  board  house,  yellow  trimmings,  opposite  north  of  road;  nail  in  top 

ol  low  post  at  center  ot  double  gate  to  barn 1,795,04 

Boad  forks  to  North  Yakima  via  Selah  Valley  and  Nachea  River;  rock 
point  at  northeast  end  of  bridge 1,618.58 

Branch  ot  Wenas  Creek,  90  feet  south  of  bridge  over,  at  road  forks  to 
North  Yakima  via  Selah  Valley  and  Kaches  River,  2  feet  north  of  fiance 
and  15  feet  south  of  Naches  River  road;  iron  post  marked  "  1622  T."  1,621.  751 

large  white  house,  1,200  feet  southeast  ot;  nail  in  top  ot  stringer  at  north- 
west comer  ot  bridge  over  dry  watercourse 1,540.06 

Church  north  of  road,  opposite  and  35  teet  south  ot  road;  tack  point  at 
east  aide  of  stile  over  wire  fence 1,448.58 

Old  Durr  road,  25  feet  east  of,  at  junction  with  Wenas  road  and  50  feet 
north  ot  main  road,  3  teet  south  ot  fence,  and  450  feet  west  ot  Ruby 
house;  iron  postmarked  "1318  7." 1,317.872 

Harlow  house,  200  teet  west  of;  nail  in  top  stringer  at  northwest  comer 
of  8-toot  plank  bridge  over  irrigating  ditcii 1,283.22 

Clemmens's  ranch,  5  teet  northeast  ot  north  gate  post  to  barnyard,  north 
ot  Wenaa  Creek;  tack  point  peg 1, 221. 43 

Wena.s  Creek,  100  feet  north  of  and  25  feet  north  of  Indian  "stick  graves;" 

rock  point  on  edge  ot  rim  rock 1, 182.46 

Wenas  Creek,  mouth  ot,  30  teet  west  ot  Yakima  River  and  northeast  ot 
entrance  to  ford;  on  low  rock  point  15  teet  southwest  of  rim  rock 1, 133. 91 

Lai^  unpainted  frame  bara,  300  feet  northeast  ot;  top  planking  of  bridge 

over  dry  creek  bed  running  southeast 1,690. 13 
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Feet. 
Wenas  Creek  and  Naohei*  River,  summit  of  pass  l)etween,  15  feet  southeast 

of  road;  tack  point  peg  under  sage  brush 1, 916. 34 

Wenas  Creek  and  Naches  River,  summit  of  pa4»s  between,  25  feet  southeast 

of  road;  iron  post  marked  "1917T." 1,916.853 

Selah  irrigating  ditch,  6  feet  north  of  east  end  of  bridge  over,  north  side 

of  Naches  River  Valley;  nail  in  south  end  of  sunken  log 1, 612.  72 

Junction  of  Naches  road  with  road  to  Wenas  Creek,  30  feet  southeast  of, 

6  feet  southwest  of  road  in  drainage;  in  top  of  bowlder  3  feet  in  diameter.  1, 51^.  60 
Schoolhouse  yard,  3  feet  from  fence  and  80  feet  northwest  of  fence  corner, 

in  sec.  11,  T.  14  N.,  R.  17  E. ;  on  point  of  low  bowlder 1, 503. 59 

Schoolhouse  in  sec.  11,  T.  14  N.,  R.  17  E.,  2  feet  northeast  of  fence,  50 

feet  southwest  of  road,  845  feet  northwest  of  lane  leading  past;  iron  post 

marked  **1502T.»' 1,501.931 

Frame  house  with  stone  foundation,  in  cultivated  field  west  of;  on  top  of 

large  pointed  conglomerate  bowlder 1, 486. 37 

Rowe*8  house  on  hill,  opposite,  south  side  of  road,  in  sec.  24,  T.  14  N.,  R. 

17  E. ;  tack  point  peg  outside  of  wire  fence 1, 557.  76 

Row^e*8  ranch,  east  of;  in  top  planking  at  west  end  of  bridge  over  dry 

creek  bed,  underneath  ditch  on  east  grade  of  hill 1, 460. 17 

Ravine,  125  feet  north  of  bridge  over,  between  forks  of  road  to  hop  kiln; 

nail  in  top  of  sunken  timber 1, 370. 24 

Schoolhouse,  1,000  feet  north  of,  5  feet  west  of  junction  of  Naches  road 

with  lane,  inside  wire  fence  corner;  iron  post,  marked  **  1331  T.'* 1, 330. 801 

Ditch  drain. across  road  at  turn  south  and  junction  with  road  north  past 

church;  nail  in  top  of  east  end  of 1, 245. 60 

House  and  hop  kiln,  south  of;  in  top  of  planking  over  irrigating  ditch. . .  1, 197. 24 
Naches  River,  12  feet  west  of  bend  of  road  at  end  of  north  approach  to 

bridge  over;  nail  in  root  of  cottonwood  tree 1, 171. 10 

Cowiche  Creek  road  crossing,  300  feet  north  of  schoolhouse  at,  100  feet  west 

of  road,  60  feet  east  of  irrigating  ditch  siphon,  in  top  of  bowlder  5  by  9 

feet;  bronze  tablet  marked  '*1180T." 1,180.576 

White  house,  400  feet  west  of,  at  road  forks  40  feet  west  of  ditch  crossing; 

on  top  of  large  rock  at  fence  comer 1, 143. 80 

Road  forks,  northwest  of,  north  of  road  at  ea8t  end  of  white  fence;  nail 

in  top  of  ditch  drain 1, 118. 99 

Stone  dwelling  house,  150  feet  northeast  of,  6  feet  north  of  fence  comer  at 

intersection  with  road  west;  on  top  of  rock 1, 086.  35 

KITTITAS    CANYON   VIA   SOUTH     PORK    OF   WENAS    CREEK    AND    NACHES   RIVER 
TO   ROAD   FROM   QUINN's   ROAD,  ON   WENAS  CREEK. 

House  painted  yellowish  green,  450  feet  west  of,  south  of  road;  nail  in 
root  of  twin  black  pine 2, 288. 18 

Wenas  Creek;  nail  in  top  of  low  post  at  east  end  of  plank  bridge  over  ...  2, 296. 97 

Horse  corral,  300  feet  south  of,  south  of  road  at  bend  to  west;  nail  in  root 
of  pine  tree  18  inches  in  diameter 2, 328. 95 

Foothills,  200  feet  north  of  edge  of;  northeast  of  road  in  timbered  flat; 
nail  in  low  root  of  black  pine  12  inches  in  diameter 2, 402. 40 

North  and  south  forks  of  fourth  fork  of  Wenaa  Creek,  at  south  end  of 
point  of  ridge  dividing,  6  feet  south  of  road  in  flat;  nail  in  most  easterly 
black  pine  2.5  feet  in  diameter 2, 501. 17 

Point  where  road  leaves  flat  and  climbs  over  shoulder  of  ridge,  60  feet 
south  of  road;  nail  in  root  of  yellow  pine  4  feet  in  diameter,  in  row  of 

7  large  trees 1  2,805.46 
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Feet. 
Creek  bed,  25  feet  south  of,  north  of  road  on  side  hill;  nail  in  root  at 

north  side  of  pine  tree  16  inches  in  diameter 2, 907. 92 

Old  sawmill  site,  175  feet  east  of  house  at,  north  of  road;  nail  in  center  of 

top  of  low  stump  3  feet  in  diameter 3, 156. 08 

Sawmill  site,  \  mile  w^estof,  12  feet  south  of  road  on  side  hill;  nail  in  root 

of  pine  stump  2  feet  in  diameter 3, 298. 68 

Beginning  of  gradual  grade  on  hill,  6  feet  southwest  of  road,  at  top  of  steep 

grade;  nail  in  root  of  pine  stump  2  feet  in  diameter 3, 401. 13 

Forks  of  road  leading  southwest  down  VVenas  ridge,  north  side  of  road; 

nail  in  root  of  pine  stump  2  feet  in  diameter 3, 497. 93 

Wenas  Creek  and  Naches  River,  2  miles  east  of  summit  of  upper  pass 

between,  30  feet  south  of  road  at  cast  end  of  open  flat,  between  blazed 

pine  trees,  each  12  feet  distant;  iron  post  marked  '  *  3863  T. " 3, 863. 194 

Canyon  into  Naches  River,  on  timber  bench  running  along  east  side  of,  12 

feet  west  of  road;  nail  in  root  of  pine  tree  2.5  feet  in  diameter 2, 696. 45 

Naches  River  Valley,  near  Mehaffy's  house,  east  of  road;  nail  in  root  of 

pine  tree 2,567.20 

Mehaffy's  ranch,  3  feet  southwest  of  northwest  corner  of  dwelling  house, 

at  junction  of  Naches  and  Wenas  roads,  }  mile  northwest  of  upper  ford 

of  Naches  River;  iron  post  marked  "2138  T." 2, 138. 754 

Naches  River,  40  feet  south  of  first  log  cabin  above  upper  ford,  60  feet 

south  of  road;  nail  in  root  of  pine  tree  12  inches  in  diameter 2, 081. 86 

McDaniel's  house,  600  feet  east  of,  75  feet  north  of  road  and  300  feet  east 

of  small  stream  crossing;  nail  in  top  of  pine  stump  4  inches  in  diameter 

cut  close  to  ground 2, 005. 99 

Schoolhouse,  600  feet  northwest  of,  75  feet  south  of  fence  comer,  8  feet 

east  of  road;  nail  in  root  of  pine  tree  6  feet  in  diameter 2, 019. 22 

Old  Nile  post-office,  west  of  Rattlesnake  Creek,  100 feet  north  of,  in  sec.  3, 

T.  15  N.,  R.  15  E. ;  nail  in  root  of  cotton  wood  tree  8  inches  in  diameter.  1, 998. 55 
Naches  River,  15  feet  southeast  of  south  end  of  bridge  over;  in  top  of  rock.  1, 948. 13 
Farmhouse,  600  feet  east  of,  north  of  road;  in  top  of  bowlder  2  feet  in 

diameter 1,936.36 

Steven's  house,  Buckeye  ranch,  opposite,  in  road;  nail  in  root  of  stump 

18  inches  in  diameter 1, 854. 64 

Steven's  house.  Buckeye  ranch,  3  feet  west  of  gate  to;  2  feet  south  of  fence, 

10  feet  north  of  road,  in  sec.  12,  T.  15  N.,  R.  15  E.;  iron  post,  marked 

"1855T.'' 1,854.564 

Horseshoe  bend,  west  end  of;  north  bank  of  river,  6  feet  east  of  blazed  oak 

tree  14  inches  in  diameter;  on  point  of  rock 1,  714.  34 

F.  V.  Hanson's  house,  50  feet  north  of;  at  east  end  of  grade  over  hill;  nail 

in  root  of  small  cottonwood  tree 1, 659.  22 

F.  V.  Hansen's  ranch,  125  feet  north  of  house  at  west  end  of  oak  flat;  east 

end  of  grade  over  hill,  75  feet  south  of  cliff  talus,  in  small  point  of  out- 
cropping ledge;  bronze  tablet,  marked  **  1861  T." • 1, 660. 824 

Naches  River,  30  feet  northwest  of  at  wing  dam  at  head  of  Selah  ditch, 

500  feet  south  of  house,  5  feet  southeast  of  road  and  southeast  of  oak  tree 

2  feet  in  diameter;  nail  in  top  of  oak  stump  16  inches  in  diameter 1, 634. 28 

Bluff  running  down  to  mouth  of  Tieton  River,  directly  north  of;  nail  in 

top  of  post  brace  near  center  of  north  side  of  flume  of  Selah  ditch 1, 622. 04 

Old  Mill,  above;  in  top  of  south  end  of  plank  bridge  over  Selah  ditch 1, 620. 17 

Meister's  ranch,  west  of;  top  planking  of  bridge  over  Selah  ditch  at  road 

crossing 1, 618. 16 
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Feet. 
Lamberson's  ranch,  inside  fence;  4  feet  west  of  gate  to  lane  leading  to 

house,  50  feet  west  of  road  crossing  at  Wapata  ditch;  iron  post,  marked 

**1568T." 1,567.851 

Lamberson's  ranch,  50  feet  east  of  lane  to;  in  top  planking  at  road  crossing 

Wapata  ditch 1,573.04 

Lamberson's  house,  northeast  of;  nail  in  top  of  center  of  plank  walk  on 

flume  over  drainage  under  Selah  ditch 1, 616. 45 

Lane  and  poplar  grove,  north  of;  nail  in  post  at  east  end  of  flume  of  Selah 

ditch 1,613.52 

Naches  Valley,  north  side  of;  6  feet  north  of  east  end  of  bridge  over  Selah 

ditch;  nail  in  south  end  of  sunken  log 1, 612.  72 

NACHES  RIVER,  VIA   TIETON   RIVER,  TO  TOWNSHIP   14   NORTH,  RANGE   15  EAST. 

Naches  River,  200  feet  north  of;  4  feet  west  of  road  to  ford  up  Tieton  River; 

on  rock 1,597.86 

Tieton  River,  mouth  of ;  15  feet  east  of  road  and  40  feet  south  of  Naches 

River  bank;  on  rock 1,600.20 

Timm*8  ranch,  100  feet  northeast  of  house;  nail  in  top  of  triple  oak  stump.  1, 680. 64 
Timm's  ranch,  3  feet  north  of  southeast  comer  of  stone  foundation  to  milk 

house;  iron  post,  marked  "1681  T." 1,681.250 

First  ranch  above  Timm*s  ranch,  50  feet  southeast  of  river  at  ford  to;  3 

feet  from  road,  10  feet  northeast  of  foot  of  low  bench;  nail  in  root  of 

hemlock  2  feet  in  diameter 1,746.96 

Island,  opposite  foot  of;  at  ford  to  second  ranch  above  Timm's,  3  feet  east 

of  road;  nail  in  top  of  low  burnt  stump 1, 829. 05 

Tieton  River,  300  feet  north  of;  60  feet  east  of  fence,  100  feet  south  of  base 

of  cliff  under  high  rock  point;  in  triangular  bowlder  7  feet  in  diameter.  1, 849. 43 
Harper's  ranch,  35  feet  south  of  trail;  on  point  of  rock  bluff  near  extreme 

edge  over  river,  opposite 1,959.59 

Harper's  ranch,  }  mile  west  of;  1,000  feet  west  of  west  branch  of  dry  water 

course  from  deep  canyon  to  the  north,  60  feet  north  of  cleared  field  and 

600  feet  north  of  river,  9  feet  south  of  25-foot  outcropping  point  at  base 

of  high  rock  cliff ;  iron  post,  marked  "1958T." 1,958.425 

NACHES   RIVER,    VIA   COWICHE   AND   ATANOI   CREEKS,    TO   OLD   YAKIMA. 

Zirkle's  ranch,  in  fenced  inclosure  15  feet  north  of  road;  top  of  bowlder 

5  feet  in  diameter 1, 249.  74 

Small  unpainted  board  shack  south  of  road;  400  feet  west  of,  10  feet  north 

of  road ;  nail  in  root  of  small  cottonwood  tree 1, 287. 02 

Cowiche  Creek;  600  feet  northwest  of  basalt  cliff,  100  feet  high,  south  of 

road;  nail  in  east  end  of  log  supporting  north  end  of  bridge  over 1, 318. 63 

Cowiche  Canyon,  1,800  feet  east  of  west  end  of;  south  of  road;  on  point 

of  rock 1, 451. 45 

Cowiche  Canyon,  west  end  of;  4  feet  south  of  road  and  15  feet  south  of 

south  end  of  bridge  over  creek;  on  point  of  low  rock  ledge 1, 464. 52 

Stevenson's  house,  1,200  feet  south  of;  west  of  road;  rock  point  under  wire 

fence 1, 557. 77 

South  Fork  of  Cowiche  Creek,  at  road  crossing  near  forks  of  creek;  top  of 

planking  on  bridge 1, 565. 95 

North  and  South  Forks  of  Cowiche  Creek,  60  feet  northeast  of  low  point 

of  divide  between,  outside  of  wire  fence,  30  feet  northwest  of  main  road; 

iron  post,  marked  "1570  T." , 1,569.912 
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Feet. 
Splawn's  house,  500  feet  east  of;  8  feet  south  of  road  in  small  group  of 

trees;  nail  in  root  of  cotton  wood  tree  6  inches  in  diameter 1 ,  644. 50 

Old  store,  formerly  the  post-office;  300  feet  west  of  junction  with  road 

south;  nail  in  floor  of  northeast  corner  of  porch 1, 707. 95 

Oak  Grove  creamery,  10  feet  west  of  gate  to  lane  leading  to;  3  feet  south 

offence;  iron  post,  marked  "1824  T." 1,823.289 

Stroud's  house,  60  feet  east  of  third  creek  crossing  above;  6  feet  east  of 

road  in  bend;  nail  in  root  of  cottonwood  tree  2  feet  in  diameter 2, 146.  77 

McDaniels  Canyon,  675  feet  east  of  mouth  of;  100  feet  north  of  creek,  50 

feet  north  of  road,  in  face  of  outcropping  lava  formation  at  base  of  low 

basalt  cliff;  bronze  tablet,  marked  "  2204  T." 2, 203. 526 

McDaniels  Canyon,  40  feet  southwest  of  mouth  of;  shallow  dry  drain,  150 

feet  south  of  road;  nail  in  oak  tree  2.5  feet  in  diameter 2, 222. 25 

Road  where  it  skirts  edge  of  open  hill,  east  of;  nail  in  root  of  triple  pines.  2, 347. 96 
Cossier's  house,  .6  mile  southwest  of,  south  of  road;  nail  in  root  of  pine 

2.5  feet  in  diameter 2,492.03 

Christensen's  ranch,  150  feet  east  of  grade  to;  rock  point  midway  between 

road  and  fence 2,633.29 

Louis  Christensen's  ranch,  100  feet  west  of  forks  of  main  road  with  road 

to;  20  feet  south  of  main  road  and  3  feet  north  of  branch  road,  at  forks 

of  South  Fork  of  Cowiche  Creek,  in  northwest  corner  of  sec.  18,  T.  13 

N.,  R.  16  E.,  on  granite  ledge;  bronze  tablet,  marked  *'2632  T." 2,631.443 

Swanson's  house,  100  feet  southwest  of  south  gate  to  ranch;  10  feet  west 

of  road;  nail  in  root  of  pine  tree  2. 5  feet  in  diameter 2, 882. 29 

Sawmill,  15  feet  west  of  house  at;   30  feet  south  of  mill  pond,  south  of 

road;  nail  in  root  of  pine  stuhip  2.5  feet  in  diameter 3, 085. 85 

Sawmill,  f  mile  west  of  hill,  i  mile  from  foot  of;  southeast  of  old  trail 

in  draw;  nail  in  root  of  pine  tree  3  feet  in  diameter 3, 340. 03 

Cowiche  and  Atanum  creeks,  summit  of  pass  between;  }  mile  from  Cow- 
iche Creek,  in  shallow  sag  at  head  of  draw,  }  mile  above  sawmill;  blazed 

pines  are  east,  south,  and  west;  iron  post,  marked  '*3686  T." 3, 685. 028 

Nasty  Creek,  at  head  of  draw  running  southeast  into;  nail  in  west  root  of 

pine  2.5  feet  in  diameter,  standing  alone  in  open,  rocky  slope 3, 455. 19 

Nasty  Creek,  on  hill  above;  250  feet  south  of  outcropping  ledge,  north  of 

old  road;  nail  in  root  of  leaning  pine  2 J  feet  in  diameter 3, 125. 04 

Nasty  Creek,  10  feet  east  of  Corduroy  bridge;  pointed  rock  in  road 3, 060. 68 

Nasty  Creek  Canyon,  mouth  of;  35  feet  south  of  Atanum  Creek  road,  20 

feet  north  of  barnyard  fence  on  Hinkle  ranch;  on  top  of  bowlder  2  feet 

in  diameter 2,467.63 

Nasty  Creek,  in  top  of  planking  of  Atanum  Creek  road  crossing  over  dry 

bed  of 2,468.20 

Hinkle  ranch,  opposite  house,  northeast  side  of  road  and  3  feet  from  fence; 

300  feet  southeast  of  Nasty  Creek  road  crossing;  iron  post,  marked 

"2463  T." 2,461.862 

Hop  kiln,  300  feet  east  of;  north  of  road;  nail  in  root  of  3-foot  stump 2,313. 21 

Rough-board  house,  200  feet  northeast  of ;  in  top  planking  of  bridge  over 

Atanum  Creek 2,263.09 

Anderson's  house,  600  feet  west  of;  at  road  crossing;  in  top  planking  of 

bridge  over  Atanum  Creek 2, 247. 51 

Anderson's  house,  500  feet  northwest  of;  in  sec.  12,  T.  12  N.,  R.  15  E.,  25 

feet  north  of  road;  nail  in  root  of  large  lone  pine 2, 240. 64 

Old  Tampico  store,  300  feet  north  of;  75  feet  north  of  deserted  house  used 

as  stable  and  just  inside  of  fence;  nail  in  top  of  cottonwood  stump  1 

foot  in  diameter 2, 124. 69 
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Fi-ft. 

01(1  Tampiro  store,  100  feet  east  of;  at  forks  of  road  to  north  and  south  and 
at  forks  of  Atanuni  Creek,  south  side  of  main  road,  2  feet  north  of  fence 
and  6  feet  east  of  fent'e  corner;  iron  post,  marked  '*  2116  T  " 2, 115. 878 

Knox  house,  tack-iK)int  jh^j;  under  fifth  fence  post  east  of  gate  to 2, 029. 88 

Edgerton  house,  east  of  gate  to;  south  of  road;  tack-point  peg  3  feet  west 
of  third  fence  iK)st 1,042.  72 

Slavin's  house,  \  mile  east  of;  3  feet  north  of  road  at  bend  of  creek  to  road; 
ro<»k  point  at  foot  of  colunmar  basalt  cliff 1 ,  s48.»M.i 

A.  llerke  ranch,  100  feet  northeast  of  house,  100  feet  southwest  of  hop 
kiln  south  of  roail,  in  sec.  14,  T.  12  N.,  R.  16  E.;  nail  in  root  of  cotton- 
wood  tree  14  inches  in  diameter 1 ,  701 .  95 

Township  line  lietween  Rs.  16  and  17  E.,  930  feet  east  of;  30  feet  north 
of  njad,  9  feet  west  of  wire-fence  corner;  iron  jKwt,  marke<l  "  1692  T  " . .   1 ,  (>JM .  70;^ 

•Ashball  house,  east  side  of  road  to;  just  inside  of  fence  corner;  tack-iMjint 

peg  8  feet  north  of  small  Icx'ust  trt»e 1 ,  .MH).  1 2 

House  an<l  hop  kiln  in  sec.  12,  at  junction  with  road  south  to;  rock 
point  south  of  road 1 ,  519.  88 

S<-hoolhouse,  300  feet  southeast  of;  in  sec.  10,  T.  12  N.,  R.  17  E.,  at  road 
corner;  tack-point  i>eg  under  first  post  east  of  fence  corner 1, 4<Mi.  36 

Schoolhouse,  275  feet  southeast  of;  in  sei*.  10,  T.  12  N.,  R.  17  E.,  3  feet 
inside  corner  of  wire  fence  on  northeast  corner  of  crossroads;  iron  i>ost, 
marked  *'  1469  T" 1, 468.  211 

Atanum  post-offit^e,  500  feet  west  of;  in  top  planking  of  bridge  over  irri- 
gating ditch 1,252.78 

Atanum  post-office,  at  southwest  corner  of  pijrch  in  front  of;  point  of  rock 
foundation 1,252.17 

Atanum  post-ofi^oe,  }  mile  ea.*<t  of ;  in  top  planking  over  irrigating  ditch.  1,217.76 

Schoolhouse,  400  feet  east  of;  in  sec.  3,  T.  12  N.,  R.  18  E.,  at  west  end  of 
drain  4  feet  wide  over  small  irrigating  ditch;  nail  in  top  of  south  end  of 
side  timber 1 , 0(51 .  80 

Schoolhouse,  600  feet  southeast  of;  in  sec.  3,  T.  12  X.,  R.  18  E.,  45  feet 

north  of  road  in  jog  of  fence;  imn  i>ost,  marke<l  '*  1066  T" 1 , 0«i5.  744 

Se<'tion  line  between  sees.,  1  and  2,  T.  12  N.,  R.  18  E.,  opposite  center  of; 
tack-point  under  wire  fence 1 ,  (K)S.  28 

OKANMMJAN     COUNTY. 
MeTHoW    (^I'ADKAMfLE. 

The  elevations  in  the  following  list  are  l)ased  primarily  upon  the 
United  States  Geological  Survey  datum  at  Tacoma  through  the  work 
of  preceding  seasons,  but  the  levels  started  directly  from  an  iron  post 
in  Captain  Johnson's  yard  at  Lakeside,  the  elevation  of  which  was 
accepted  as  being  1,(M>0.782  feet  above  mean  sea  level.  Starting  thus  at 
the  fiK>t  of  I^ake  Chelan  a  line  of  levels  was  run  to  Methow  River,  up 
Methow  River  to  the  mouth  of  Twisp  River,  up  Twisp  River  to  the 
summit,  thence  down  Bridge  Creek  to  Stehekin  River,  whence  a  con- 
nection was  made  through  levels  previously  run  with  the  head  of  I^ake 
Chelan.    The  length  of  the  lino  was  about  202  miles. 

The  elevations  of  the  water  surface  with  reference  to  ])ench  marks 
at  the  foot  and  head  of  the  lake  were  determined  on  two  separate  days, 
the  result  indicating  that  the  surface  at  th(»,  head  of  the  lake  was  ().Sf>9 
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feet  higher  than  the  surface  at  the  foot  of  the  lake,  the  length  of  the 
lake  being  about  70  miles. 

It  was  not  practicable  to  close  a  circuit  with  these  levels,  so  they  are 
given  as  they  were  determined  without  check.  The  proposition  was 
considered  of  adjusting  them  on  the  basis  of  the  lake  being  level,  but 
that  was  abandoned. 

The  leveling  was  done  under  the  general  direction  of  Mr.  R.  A. 
Fanner,  topographer,  by  Mr.  E.  M.  Fry,  levelman. 

LAKESIDE,  OVER   STATE   KOAD,  TO    METHOW    POST-OFFICE. 

Feet. 
Lakeside,  at  wharf  in  front  of  Lakeview  Hotel;  water  level  in  Ijake  Che- 
lan at  3  p.  m.,  June  8,  1899 1, 080. 3 

Lakeside,  in  porch  at  northwest  comer  of  building  occupied  by  Harden- 

berg&  Fasdick;  top  of  nail 1,088.25 

Chelan,  i  mile  west  of;  50  feet  west  of  south  end  of  bridge  over  Chelan 

River;  top  of  bowlder 1, 088. 54 

Chelan,  i  mile  west  of;  nail  in  step  of  log  church 1 ,  119. 48 

Chelan,  S{  milee  north  of;  J  mile  north  of  Wilson  ranch  house,  15  feet 

wextof  road;  iron  jwst,  marked  "1417  T" 1,417.009 

Mai'kerson's  ranch,  in  front  of  gate  to;  road 1, 266. 00 

Chelan,  6  miles  north  of;  on  stone  in  center  of  road 1, 269. 46 

Johnson's  ranch,  northeast  corner  of;  on  stone  200  feet  west  of  road  and 

south  side  of  d rain 1, 330. 59 

Johnson's  ranch,  1  mile  north  of;  top  of  stone  on  east  side  of  road 1,359. 19 

Antoine's  ranch,  1  mile  south  of;  25  feet  east  of  road,  500  feet  north  of 

milepo8t48;  iron  post,  marked  "1361  T" 1,360.998 

Willis's  ranch,  300  feet  south  of  and  50  feet  eaat  of  northeast  comer  of 

fence;  highest  point  of  stone  at  side  of  road 1, 459. 64 

McCarty's  ranch,  j  mile  north  of;  100  feet  east  of  State  road,  on  highest 

lK)int;  on  stone  f*et  for  J  comer  of  township  line 1, 424. 91 

Alter  Lake,  300  feet  south  of;  100  feet  west  of  road,  1,000  fjeet  west  of 

McCutchin's  ranch  house;  iron  post,  marked  "1201  T" 1,201.016 

Methow  River,  1  mile  from;  50  feet  west  of  road,  on  summit  of  hill  south 

of  Methow  Valley ;  nail  in  root  of  pine  tree  20  inches  in  diameter 1, 220. 00 

Methow  River,  }  mile  from;  at  intersection  of  road  up  Methow  and  road 

to  Ives  Landing;  on  top  of  stone 1, 027. 63 

Vroman's  ranch,  in  front  of;  200  feet  southeast  of  house,  200  feet  east  of 

shop,  and  100  feet  north  of  State  road;  iron  post,  marked  "1042  T " . . .  1, 036. 29 
IMcCarty'H  ranch,  200  feet  east  of;  10  feet  west  of  road;  nail  in  root  of  pine 

tree.. 1,061.41 

Black  Canvon  Creek 1,0^5.00 

Squaw  Creek,  150  feet  east  of;  50  feet  south  of  road;  top  of  bowlder 1 ,  067. 99 

Squaw  Creek,  1  mile  north  of ;  10  feet  east  of  road  at  southwest  corner  of 

Xoyes's  ranch;  top  of  bowlder 1, 055. 20 

Methow  post-ofiice;  at  southeast  comer  of  Bolinger's  store,  10  feet  west  of 

State  road;  iron  pont,  marked  "  1158  T" 1, 157. 562 

METHOW    POHT-OFFICE   TO    TWISP. 

McFarland  Creek,  100  feet  east  of;  east  side  of  road;  top  of  large  lx)wlder.  1, 253. 29 

Gold  Creek,  1  mile  south  of;  150  feet  west  of  road;  top  of  stone 1, 318. 46 

Gold  Creek,  1,000  feet  north  of;  east  side  of  road;  top  of  stone 1, 323.  78 

Gold  Ci*eek,  i  mile  north  of;  on  top  of  high  fiat;  surface  of  road 1, 503 
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Peterson '8  ranch;  300  feet  Bouth  of  gate  and  300  feet  southwest  of  bam;  on 
top  of  stone 1, 358. 48 

Libby  Creek,  100  feet  north  of;  10  feet  east  of  rowl,  100  feet  north  of  bridge; 
on  top  of  stone 1, 377.  22 

Ferris' s  ranch;  100  feet  west  of  house,  250  feet  northeast  of  bam,  east  side 
of  road;  iron  post,  inarke<i  **1452T" 1,451.949 

Ferris's  ranch,  1  mile  north  of;  20  feet  west  of  road;  on  top  of  stone 1, 452. 19 

Ferri«*s  ranch,  2  miles  north  of;  50  feet  east  of  road,  1 ,000  feet  west  of 
Methow  River;  on  top  of  stone 1, 483. 06 

Ferris*?  ranch,  3  miles  north  of;  150  feet  west  of  road,  at  point  1,000  feet 
north  of  north  end  of  lane;  on  top  of  stone 1, 546. 03 

Alder  Creek  crossing,  J  mile  south  of;  10  feet  west  of  road;  nail  in  root  of 
pine  tree 1, 810. 05 

CushingV  ranch  house,  150  feet  northwest  of;  10  feet  east  of  road;  on  top 
of  stone 1 ,  826. 04 

Twisp,  2  miles  south  of,  on  east  side  of  road  at  north  end  of  small  lake; 
on  top  of  stone 1, 806.  73 

Twisp,  at  northeast  corner  of  Caldwell's  blacksmith  shop,  300  feet  south- 
west of  post-office;  iron  post,  marked  '*  1619  T" 1, 618. 518 

TWISP,  VIA    TWISP    PAHS,    TO    MOUTH    OK    BRIDCSE   CREEK. 

Twisp,  U  miles  west  of,  100  feet  north  of  north  end  of  bridge  over  Twisp 

River;  nail  in  top  of  stump 1,666. 10 

Twisp,  3  miles  west  of,  nail  in  floor  of  porch  of  J.  L.  Caldwell's  house 1, 866. 17 

Twisp,  4i  miles  west  of,  10  feet  east  of  road;  nail  in  top  of  stake 1, 988. 56 

Ellmw  Coulee,  mouth  of,  10  feet  north  of  road  at  S.  M.  Newby's  ranch; 

iron  i)ost,  marked  "1994  T" 1,993.695 

New  by' 8  ranch,  1  mile  west  of,  4  feet  south  of  road,  at  foot  of  pine  tree; 

on  top  of  bowlder 2, 025. 00 

Newby's  ranch,  2  miles  west  of,  10  feet  south  of  road;  on  top  of  stone ...  2, 091. 46 
Newby's  ranch,  4.5  miles  west  of,  500  feet  north  of  cabin,  on  north  side 

of  road ;  nail  in  root  of  tree  12  inches  in  diameter 2,  221 .  16 

Old  Scaffold  camp  ground,  at  south  side  of  road;  iron  post,  marked  "2329 

T" 2,328.637 

Old  Scaffold  camp  ground,  1  mile^vestof,  at  south  side  of  road;  on  top 

of  stone 2,  395.  94 

War  Creek,  1  mile  west  of  mouth  of;  on  top  of  stone  in  center  of  road 2, 459. 43 

War  Creek,  3  miles  west  of  mouth  of,  20  feet  south  of  road  at  foot  of  pine 

tree;  on  top  of  stone 2,  (J67.  34 

War  Creek,  4  miles  west  of  mouth  of;  nail  in  top  of  stump  in  center  of 

road 2,798.83 

Gilbert  Camp,  8  miles  eaut  of,  10  feet  south  of  road;  iron  post,  marked 

*'2806T" 2,805.840 

South  Creek,  3  miles  east  of  crossing;  nail  in  top  of  stump  in  center  of 

road 2,  889.  8 1 

South  Creek  crossing,  l¥X)  feet  west  of,  south  side  of  road;  nail  in  root  of 

fir  tree 3,119.85 

South  Creek,  2  miles  west  of;  nail  in  stump  in  center  of  road 3,  378. 28 

Gilbert  Camp,  50  feet  east  of  a.ssay  office,  south  side  of  street;  iron  post, 

marked  **  3527  T" ^  3,527.337 

Gilbert,  1.5  miles  west  of,  south  side  of  trail;  on  top  of  large  bowlder 3, 951. 03 

Gilliert,  2  miles  west  of,  north  side  of  trail,  at  foot  of  fir  tree  45  inches  in 

diameter;  on  top  of  stone 4,  251. 68 
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(iillx?rt,  3  miles  west  of,  4  feet  ea^t  of  north  eiirl  of  bridge  over  Twisp 

River;  -f  on  top  of  large  fiat  bowlder 4, 4H4. 84 

GiU)ert,  4  miles  west  of,  north  side  of  trail;  on  top  of  stone 6, 006. 91 

Twissp  Pass,  summit  of,  10  feet  south  of  trail;  iron  post,  marked  "6066  T*' .  6, 066. 094 

Twisp  Pass,  2 J  miles  west  of,  south  side  of  trail;  on  top  of  stone 5, 063. 55 

Twisp  Pass,  5  miles  west  of,  5  feet  south  of  trail;  nail  in  root  of  tree 3, 802.  52 

Bridge  Creek,  center  of  new  bridge  over 3, 625.  (X) 

Twisp  Pass,  11  miles  west  of,  west  side  of  trail;  on  top  of  stone 3,  473.  76 

Twisp  Pa»),  12  miles  west  of,  J  mile  east  of  Maple  Creek,  south  side  of 

trail;  nail  in  root  of  tret* 3, 190. 10 

Bridge  Creek,  J  mile  east  of  mouth  of,  10  feet  south  of  trail;  nail  in  root 

of  cedar  tree  6.5  feet  diameter 2, 556.  20 

Bridge  Creek,  mouth  of,  225  feet  south  of  new  bridge;  nail  in  root  of  fir 

tree  2.5  feet  diameter 2, 1 74.  48 

TWISP,    VIA    ST.\TK    KOAI),    TO    SCHI'MBER's   RANCH. 

Twisp  River,  water  level 1, 598. 00 

Twisp,  1  mile  north  of,  150  feet  east  of  roati,  400  feet  west  Methow  River; 

on  stone 1, 677.  71 

Twisp,  2  miles  north  of,  100  feet  west  of  road;  top  of  stone 1, 802. 69 

Twisp,  3  miles  north  of,  150  feet  east  of  road;  top  of  stone  set  for  \  section 

corner 1 , 8 1 9. 67 

Twisp,  4  miles  north  of,  200  feet  south  of  Hartle  ranch  house,  150  feet 

west  of  road;  iron  post,  marked  "1688T" 1,687.553 

Twisp,  6  miles  north  of,  50  feet  west  of  road ;  on  top  of  stone 1,  749.  85 

Twisp,  7  miles  north  of,  100  feet  east  of  road ;  on  top  of  stone 1 ,  746.  72 

Winthrop,  J  mile  west  of,  south  side  of  road ;  on  stone 1 ,  803. 10 

Schumber^s  ranch,  800  feet  north  of  house,  150  feet  west  of  road;  nail  in 

root  of  pine  tree 1 ,  796. 0? 

Schumber*s  ranch,  1  mile  north  of,  150  feet  west  of  road,  300  feet  from 

Methow  River;  nail  in  root  of  pine  tree 1, 81 1.  21 

Methow  River,  water  surface 1 ,  787. 

WINTHROP  TO  SLATE  CREEK  PASS. 

Winthrop,  at  town  pump,  100  feet  south  of  Methow  Trading  Company's 

store  and  100  feet  north  of  hotel;  iron  post,  marked  "  1765  T  " 1,  765. 159 

Winthrop,  1  mile  north  of,  east  side  of  road;  on  stone 1, 81 1. 21 

Winthrop,  5  miles  north  of;  nail  in  top  of  milepost  17 1, 91 1. 14 

Winthrop;  nail  in  top  of  milepost  16 1, 899.  74 

Winthrop;  nail  in  top  of  milepost  15 1, 980.  74 

Winthrop;  nail  in  top  of  milepost  14 1, 953. 43 

Milepost  13,  nail  in  top  of 1 ,  973. 06 

Milepost  11,  nail  in  top  of 2, 064. 10 

Milepost  10,  nail  in  top  of 2, 108. 81 

Milepost  8,  about  3,000  feet  west  of,  27  feet  northwest  of  a  fir  tree  and  30 
feet  south  of  a  fir  tree,  5  feet  south  of  road,  in  stone;  aluminum  bolt, 

marked  "2165  T" 2,165.221 

Robinson  Creek,  6  miles  south  of;  nail  in  top  of  milepost  6 2,  206. 52 

Robinson  Creek,  4  miles  south  of;  nail  in  top  of  milepost  4 2,  289. 00 

Robinson  Creek,  3  miles  south  of,  400  feet  north  of  milepost  3;  nail  in 

root  of  pine  tree  12  inches  diameter 2, 374. 28 

Ventura,  road : 2,  4a5. 00 

Robinson  Creek,  2  miles  south  of,  5  feet  west  of  mileiM>st  2;  top  of  stone.  2, 420. 10 
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Robinson  Creek,  4  feet  east  of  Houthea£>t  comer  of  Methow  Trading  Com- 
pany's warehouse,  in  stone;  aluminum  bolt,  marked  *'2521  T'* 2,521.268 

Eureka  Camp  house,  at  door;  on  rock 2, 615. 96 

Robinson  Creek,  2.5  miles  north  of,  north  side  of  trail;  on  top  of  stone...  2,  713. 22 
Slate  Creek  Paas,  summit  of,  10  feet  south  of  trail,  4  miles  south  of  Slate 
Creek  camp;  bolt  in  top  of  large  stone 6, 197. 81 

MOUTH    OF    LIBDV    CREEK    TO   TWI8P. 

Libby  Creek,  100  feet  north  of  bridge,  east  of  road ;  on  top  of  stone 1, 377.  22 

Libby  Creek,  \  mile  west  of  bridge,  10  feet  north  of  road  in  big  flat;  on 

large  rock 1 ,  543 .  00 

Sawmill,  50  feet  southeast  of;  nail  in  pine  stump 1, 766. 57 

Libby  Creek  bridge,  200  yards  west  of  sawmill 1, 760. 01 

Smith's  house,  300  feet  north  of;  nail  in  top  of  stump 1, 966. 31 

Junction  of  roads;  nail  in  top  of  stump .- 2, 137. 59 

C.  Smith's  ranch,  at  center  of  west  fence,  100  feet  west  of  trail;  on  high- 
est point  of  large  bowlder 2, 826. 20 

Summit  of  pass  between  Libby  Creek  and  Twisp  Creek,  on  west  side  of 

trail;  on  top  of  rock  4  by  5  6y  9  feet 3,533.64 

Burgar's  ranch,  1  mile  south  of  house,  east  side  of  trail;  on  top  of  stone. .  2, 500. 07 
Twisp,  1  mile  southwest  of,  east  side  of  trail;  on  top  of  stone '2, 199. 13 

newby's  ranch,  up  elbow  coulee,  to  schumber's. 

Ne why's  ranch,  1  mile  north  of,  200  feet  west  of  trail;  on  top  of  stone...  2, 331.00 
Summit  between  Elbow  Coulee  and  Rader  Lake,  50  feet  eajBt  of  trail;  on 

top  of  white  rock 2,629.32 

Rader  Lake,  water  surface 2, 193. 00 

Rader  Lake,  i^  mile  south  of,  south  of  Rader' s  ranch;  on  top  of  stone  in 

road 2,184.43 

Rader's  ranch,  2.5  miles  east  of,  100  feet  ea.«t  of  road;  top  of  nail  in  root 

of  tree 1,960.12 

WINTHROP,    UP   BEAR  CREEK,    TO   MOUTH    OF   PIPESTONE   CANYON. 

Winthrop,  2  miles  south  of,  intersection  of  road  up  Bear  Creek  with  road 
from  Winthrop  to  Silver;  on  top  of  stone 1, 818. 67 

Winthrop,  4  miles  southeast  of;  J  mile  southwest  of  mouth  of  Pipestone 
Canyon,  1,000  feet  north  of  cabin,  south  side  of  trail;  iron  post,  marked 
"2398  T" 2,398.358 

SILVER  TO   RED   SHIRT   STAMP   MILL. 

Silver,  25  feet  south  of  southeast  comer  of  poet-oftice,  west  side  of  street; 

iron  post,  marked  "1513  T" 1,512.662 

Silver,  1  mile  north  of,  250  feet  southwest  of  schoolhouse;  50  feet  west  of 

road;  nail  in  root  of  double  pine  tree 1, 556. 38 

Silver,  4  miles  northeast  of,  500  feet  northwest  of  Red  Shirt  Mining  and 

Milling  Company's  stamp  mill,  100  feet  south  of  Beaver  Creek,  north 

side  of  road;  iron  poet,  marked  "1912  T" 1,911.535 

UP  LIBBY   CREEK   TO  J.  E.  SMITH'S  RANCH. 

J.  E.  Smith's  ranch,  100  feet  west  of  where  trail  up  Libby  Creek  enters 
ranch;  iron  post,  marke^l  "2500T" 2,500.333 
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UP  m'farland  creek  to  Lambert's  ranch. 

Feet 
Lambert's  ranch,  25  feet  west  of  gate,  10  feet  east  of  trail,  4  miles  up 

McFarland  creek;  iron  poet,  marked  "2282  T'* 2,282.155 

UP  SQUAW  creek  to  SQUAW  CREEK   CAMP. 

Squaw  Creek  Gamp,  1  mile  north  of,  3  miles  from  mouth  of  Squaw  Creek, 
8  feet  north  of  road;  iron  post,  marked '*  1983  T'* 1,983.371 
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Baird,  Pa.,  elevations  at  and  near 429 
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Baltimore  and  Ohio  Railroad,  elevations 
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Bam  ford.  Pa. ,  elevations  at  and  near 429 
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Bangor  triangulation  station,  Me.,  descrip- 
tion of 232 
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Bascom,  Florence,  work  of 74 

Basin  triangulation  station,  Wyo.,  descrip- 
tion of 287 

Basinger.T.G.,  reference  to us 

Basaett.C.C,  work  of 123,401 

Bass  Lake,  Minn. ,  elevation  at 472 

Bass  triangulation  station,  Cal.,  description 

of 376 

Batchellerville,  N.  Y.,  elevations  at  and 

near 387 

Bath,  N.  Y., elevations  at  and  near 414 

Battlement  Mesa   Forest  Reserve,   Colo., 

work  in 15, 17 

Battle  Swamp,  Md.,  elevations  at  and  near.  445 

Bauxite,  publications  on  deposits  of 31 

stiitistltsof  production  of 112 

Bayley,  W. S.,  work  of 74 

Beach, C.  W.,  work  of 514 

Beaman,  W.  M.,  work  of 134, 135 

Bear  Creek,  Cal . ,  elevations  near 538 

Bear  Creek ,  Wa.sh. ,  elevation  on 581 

Bear  Creek ,  Wis. ,  geographic  posi tion  of 2G9 

Bear  Gulch,  Wyo.,  elevations  at  and  near . .  506 

Bear  Pond ,  N.  Y. ,  elevation  at 400 

Beartrap  Creek,  Wyo.,  elevation  near 513 

Bear  Valley  rt^ervolr,  Cal.,  elevation  at 525 

Beasons  Mill,  Ala.,  elevations  at  and  near. .  461 

Beaver,  Pa.,  meridian  marks  at 250 

Beaver  Center,  Pa.,  elevations  at  and  near  .  4S9 
Beaver  Creek,  S.  Dak.,  elevations  on  and 

near 600 

Beaver  Creek ,  W'yo. ,  elevations  on 503, 505, 506 

Beaver  River,  N.  Y.,  elevations  at  and  near.  392 

Bebb,  E.  C.  work  of 130, 131 

Becker,  (; .  F.,  reference  to 49 

work  in  charge  of 21 

work  of 87 

Beckton,  Wyo.,  elevations  at  and  near 511 

Beckton   triangulation  station,  Wyo.,  de- 
scription of 280 

Beech  Knob,  W.  Va.,  elevations  near 451 

Beech  Run,  W.  Va.,  elevations  near 452 

Beech  wood,  W.  Va. ,  elevation  at 427 

Beemont,  Mo.,  elevation  at 474 

Beime,  Ark.,  geographic  position  of 264 

See  also  Bierne. 

Belair,  Md.,  geographic  position  of 252 

Belcher,  Texas,  elevations  at  and  near 484 

Bel  for  triangulation  station.  Pa.,  descrip- 
tion of !Z46-247 
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Bellgrove,  Idaho,  elevations  near 522, 523 

Belle  Vernon.  Pa.,  elevations  at  and  near. .  429 

Belle  Valley.  Pa.,  elevations  at  and  near. . .  421 

Bellona.  N.  Y.,  elevations  at  and  near 412 

BeUmmi  .station ,  Minn.,  geographic  position 

of 277 

Bel  va,  W.  Va.,  elevations  at  and  near 447 

Bern,  Mo.,  elevation  at 474 

Benif'ia,  Cal.,  elevation  at 542 

Ben  Lomond,  Cal.,  elevations  at  and  near. .  541 

Bentley.  Md.,  geographic  position  of 253 

Benton,  Ark.,  geographic  position  of 263 

Benton,  N.  Y.,  elevations  at  and  near 412 

Benton  Ferry,  W.  Va. ,  elevations  at  and  near  426 

Bentonville,  Ark., elevation  at 476 

Bertram.  Texas,  elevation.s  at  and  near 495 

Bessemer,  Pa.,  elevation  at 430 

Bethel,  N.  Y.,  elevations  at  and  near 404 

Bibbins,  A.,  work  of 74 

Bieme.  Ark., elevation  at 477 

Sef  aim  Beime. 

Big  Br(x>k.  N.  Y.,  elevations  at  and  near 895 

Big  Creek,  Oreg..  elevations  at  and  near.  566,568 
Big  Falls  Junction,  Wis.,  geographic  posi- 
tion of 269 

Bighorn  Forest  ResiTve,  Wyo.,work  in 13-14, 

16,140 

Big  MiK)«4e,  X.  v..  elevations  at  and  near. . .  391 

Big  Salmon  Lake,  N.  Y.,  elevation  at 395 

Bil ly  Creek ,  Wyo. ,  elevation  on 51 1 

Bingham,  Pa.,  elevation  at 433 

Bingham,  Wyo„  elevation  at 510 

Bingham  Springs,  Oreg.,  elevations  at  and 

near 557 

Bingham  triangulation  station,  Utah,  de- 
scription of 348 

Birch  Lake.  Minn., elevation  at 471 

Birch  River.  W.  Va.,  elevations  near 462, 453 

Birch  Run,  W.  Va.,  elevation  on 452 

Birnanwood,  Wis.,  geographic  position  of. .  270 
Bitterroot    Forest    Reserve,    Mont.-Idaho, 

work  in 12, 15, 16 

Black  Canyon  Creek.  Wa.sh.,  elevation  at..  578 

Black  Creek,  Wis.,  geographic  position  of. .  270 

Black  Diamond,  Pa.,  elevation  at 430 

Black  Fork  triangulation  station,  Ark., geo- 
graphic position  of . . . .' 265 

Blackhawk    Butte    triangulation   station. 

Ariz., description  of 340 

Black  Hills  Forest  Reserve,  figure  .showing 

bra.«s  cap  used  to  mark  boundary  of.  142 

work  in 13, 15, 16, 140 

Blackjack  triangulation  station,  Ga.,  de- 
scription of 257 

Black  Mesa  triangulation  station,  Ariz.,  de- 
scription of 345 

Black  Mountain  triangulation  station,  Wyo., 

desi-ription  of 283 

Black.s  Run,  Pa.,  elevation  at 425 

Blacktail  triangulation  station,  Wyo.,  de- 
scription of 303 

Blair,  H.  B.,  work  of 132,475 

Blair,  Pa.,  elevation  at 430 

Bloodvllle,  N.  Y.,  elevations  at 384 

Blue  Mount,  Md..  geographic  position  of. . .  253 
Blue  Mountain  Lake,  N.  Y.,  elevations  at 

and  near 398, 400 
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Blue  Mountain  schoolhouse,  N.  Y.,  eleva- 
tions near 396 

Bluff  City,  Ark.,  elevation  at 478 

Bluffton,  Texas,  elevations  at  and  near 488, 

489,491.492 
Bly  triangulation  station.  Pa.,  description 

of 240-241 

Blythesdale,  Md.,  elevations  at  and  near  . .  445 

Bodcaw,  Ark.,  elevation  at 478 

Boeme  triangulation  station,  Texas,  descrip- 
tion of 334 

Boggs,  W.  Va..  elevations  at  and  near 458 

Bog  Lake.  N.  Y.,  elevations  near 392 

Bonaparte  triangulation  station,  Wash.,  de- 
scription of 356 

Bonita.  Texa.s,  elevations  at  and  near 4H4 

Boone,  Mo.,  elevation  at 474 

Booneville.  Ind.,  geographic  position  of 261 

meridian  marks  at 262 

Booth,  Ohio,  geographic  position  of 259 

Borax,  .statistics  of  production  of 110 

Borup.  Minn., geographic  position  of 276 

Boston  triangulation  station,  Wash.,  descrip- 
tion of 367 

Bottle  Pond,  X.  Y. .  elevation  at 400 

Botts,  Pa., geographic  position  of 254 

BouckviUe,  N.  Y.,  elevations  at  and  near . . .  410 

Boughton,  Ark.,  elevation  at 477 

geographic  position  of 264 

Boulder,  Colo.,  geographic  position  of 319 

Boulder  Creek,  Cal. ,  elevations  on 539, 541 

Bourbeuse,  Mo.,  elevation  at 474 

Bourbon,  Mo.,  elevation  at 476 

Boutwell,  J.  M.,  work  of 77 

Bowie,  Texas,  elevations  at  and  near 486 

Braebum,  Pa. ,  elevations  at  and  near 425 

Braddock,  Pa.,  elevation  at 430 

Braddock'.s  grave.  Pa., elevation  at 441 

Bradford,  N.  Y.,  elevations  at  and  near 414 

Branchport,  N.  Y. ,  elevations  at  and  near. . .  412 

Brandon,  Pa.,  elevations  at  and  near 422, 423 

Brandreth,  N.  Y.,  elevations  near 395 

Brandreth  Camp,  N.  Y., elevation  at 395 

Brandreth  Lake,  N.  Y.,  elevations  at  and 

near 395,396 

Branner,  J.  C,  work  of 82 

Braznell,  Pa.,  elevations  at  and  near 429 

Breccia  triangulation  station.  Wyo.,  dt^crip- 

tion  of 298 

Brennan,  S.  Dak.,  elevation  at 601 

Brice,  Ohio,  elevations  near 468 

Bridge  Creek,  Wash. ,  elevations  on 580 

Brier  triangulation  station,  Pa.,  description 

of 241 

Brighton,  Colo., geographic  positions  in 318 

Brighton  triangulation  station,  Colo.,  de- 
scription of 309 

Brilliant,  Pa.,  elevations  at  and  near 426 

Brinsmade,  N.  Dak.,  geographic  position  of.  273 

Britts,  .Ark.,  geographic  position  of 264 

Broadalbin,  N.  Y.,  elevations  at  and  near. . .  385 

Brock ville,  Ala. ,  elevations  at  and  near 463 

Brogue vil  le,  Pa. ,  geographic  position  of 253 

Bromine,  statistics  of  production  of 110 

Brooklyn,  Minn.,  elevation  at 472 

Brooks,  A.  H.,  work  of 86, 145 

Brown,  C.  N.,  aid  by 98 
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Brown,  W.  N.,  reference  to 113 

Brown,  W.Q.,  work  of 83 

Brownfield,  Pa.,  elevation  at 428 

Browns  Valley,  Cal.,  elevations  at  and  near.  549 

Brownsville,  Pa.,  elevations  at  and  near 442 

Brown  Track  Pond,  N.  Y.,  elevation  at 400 

Bruce,  Pa. ,  geographic  position  of 252 

Bryant,  Ark.,  geographic  position  of 263 

Buchanan,  Pa.,  elevations  at  and  near 422 

Bucher,  Texas,  elevations  at  and  near 465 

Buckbee,  Wis., geographic  position  of 269 

Buckhom  Mountain  triangulation  station. 

Pa.,  description  of 244 

Back  triangulation  station,- Wyo.,  descrip- 
tion of 804-306 

Bucks  Pond,  N.  Y.,  elevation  at 400 

Buena  Vista,  Ark. ,  elevation  at 478 

Buena  Vista,  Cal.,  elevation  at 550 

Buffalo,  W.  Va.,  elevation  at 452 

Buffalo  Creek,  Iowa,  elevation  on 473 

Buffalo  Ford,  Wyo.,  elevations  at  and  near.  515 

Buffalo  Gap,  S.  Dak. ,  elevations  at  and  near.  500 

Buford,J.E..workof 420 

Bug  Lake,  N.Y.,  elevation  at 400 

Bull  Camp,  Wyo.,  elevations  near 513 

Bulverde  triangulation  station,  Texas,  de- 
scription of 332 

Bumstead,  A.H.,workof 123,124 

Burge  triangulation  station.  Wash.,  descrip- 
tion of 365 

Burnet,  Texa?*,  elevations  at  and  near.  487, 491, 493 

Bums,  Frank,  work  of 94 

Burns,  Tim,  work  of 472 

Bums  Canyon,  Cal.,  elevations  near 528 

Bumside,  N.  Y.,  elevations  near 406 

Bums  Spring,  Cal.,  elevations  near 528 

Burnt  River  Valley,  Oreg.,  elevatioi^sln. .  567,568 
Burnt  triangulation  station,  Wyo., descrip- 
tion of 298 

Bush,  W.Va., elevation  at 426 

Butano  Ridge,  Cal.,  elevations  near 589 

Buttermilk  Falls,  N.  Y. .  elevation  at 396 

Butts  triangulation  station.  Pa.,  description 

of 241 

C. 

Cactus  Flat,  Cal.,  elevations  at  and  near . . .  524 
Caldwell  triangulation  station,  Texas,  de- 
scription of 327 

Callente,  Cal.,  elevations  at  and  near 550 

California,  completed  topographic  sheets 

covering  areas  in 152 

descriptions  of   triangulation  stations 

in 374-37.-) 

elevations  in 524-552 

geologic  work  in 26,81.82-83 

hydrographlc  work  in 99 

publications  on  asphalt  deposits  of 31 

publications  on  coal,  oil;  and  gas  fields 

In 30 

publications  on  gold,  silver,  and  associ- 
ated metals  in '2H 

publications  on  quicksilver  deposits  of.  29 

publications  on  water  resources  of 32 

topographic  work  in . .  115, 116, 137-139, 144-145 

triangulation  in 121 
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CaliforalH,  work  on  forest  reserves  in 12, 15, 17 

California,  Pa. ,  elevation  at 429 

California  and  Northwestern  Railway,  ele- 
vations along 550 

Califoraia  G ul ch ,  Oreg. ,  elevations  near 570 

California  Water  and  Forest  Society,  aid  by.  99 
(dispell  triangulation  station,  Wash.,  de- 
scription of 349 

Callstoga,  Cal. ,  elevations  at  and  near 552 

Calkins,  F.C.,  work  of 84 

Cambria,  Wyo.,  elevation  at 506 

Cambridge  Springs,  Pa.,  elevations  at  and 

near 421 

Camden,  Ark.,  elevation  at 478 

Camden,  Pa.,  elevation  at 430 

Camden  on  Gauley,  W.  Va.,  elevations  at 

and  near 458 

Camels  Back  triangulation  station.  Ariz., 

description  of 344 

Campbell,  M.R.,  work  of 66,71-72 

Campbell,  Cal.,  elevation  near 588 

Campbell  Creek, Cal., elevation  on 537 

Campbell  Mills,  Cal.,  elevation  at 526 

Campbell  triangulation  station,  Wyo.,  de- 
scription of 281 

Campbells,  N.  Y.,  elevations  at  and  near 415 

Camp  Douglas,  Wi.«.,  geographic  position  of.  266 
Camp  Douglas  Junction,  Wis.,  geographic 

position  of 266 

Camp  Point  triangulation  station,  Wash., 

description  of 369 

Canandalgua  Lake,  elevation  at 418 

Canastota,N.Y.,  elevations  at  and  near 407 

Caney,  Ark., elevation  at 478 

Canoe  Camp,  Pa.,  elevation  at 435 

Canoe  Creek  triangulation  station.  Wash., 

description  of 873 

Canyon   Creek,  Wyo.,  elevations  on   and 

near 512 

Capell,  Cal.,  elevations  at  and  near 548 

Capell  Creek,  Cal.,  elevations  on 545 

Cape  Nome,  Alaska.    Srr  Nome. 

Capistrano,  Cal . ,  elevations  at  and  near 534, 

535,536 
Capitol  triangulation  station,  Colo.,  descrip- 
tion of 314 

Capote  triangulation   station,  Texas,  de- 
scription of 829 

Carkhuff,N.W.,workof 160 

Carlton,  Pa.,  elevation  at 422 

Carman,  Minn.,  geographic  p(xsition  of 277 

Carmel  tiangulatlon  station.  Me.,  descrip- 
tion of 233 

(Uimes  triangulation  station,  Ga.,  descrip- 
tion of 255 

Camifax  Ferry,  W.  Va.,  elevations  at  and 

near 448 

Carnotlte,  discovery  of  .  .• 95 

Carrington,  N .  Dak. ,  geographic  position  of.  273 

CarsiiKs  Run,  Md.,  elevation  at 443 

Cary  Pond,  N.  Y.,  elevation  at 400 

Cascade  Pond,  N.  Y.,  elevation  at 400 

Cascade  Range  Forest  Reserve,  Oreg.,  work 

in 13,15,16 

Casco,  Mo.,  elevation  at 474 

Casselton.  X.  Dak.,  geographic  iwsition  of .  27f» 
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Ca&tle  Fin,  Pa.,  geographic  position  of 2S2 

Castle  Creek,  8.  Dak.,  elevation  on 501 

Castle  Rock.  Oreg. .  elevations  at  and  near.  558, 554 

Castro.  Ca!.,  elevation  at 687 

Catawba.  W.  Va.,  elevations  at  and  near. . .      427 
Catfish  Run,  Pa.,  elevations  at  and  near ...      424 

Cayusa  Lake,  N.  Y.,  elevation  at 419 

Cayuse,  Oreg. .  elevations  at  and  near 557 

Caywood,  N.  Y.,  elevation  at 417 

Cedarcliff,  N.  Y.,  eleyations  at  and  near  ...     406 

Cedar  Creek,  Ohio,  elevations  on 406 

Cedar  Fork.  Mo.,  elevation  at 474 

Cedar  River,  N.  Y. .  elevation  on 397 

Cedar  trlangulation  station.  Pa.,  dearrlp- 

tion  of 248 

Cedar  trlangulation  station,  Wyo.,  descrip- 
tion of 294 

Cement,  statistics  of  production  of 106 

Centerville.  Minn.,  elevation  at 471 

CenterviUe  Lake,  Minn. ,  elevation  at 471 

Centralhatchie,  Qa. .  elevations  at  and  near.     464 

Central  Park,  Pa.,  elevation  at 430 

Central  section  of  topography,  report  of 

level  work  by 465-482 

report  of  trlangulation  by 259-279 

work  of 128-133 

Central  Valley,  N.  Y.,  elevations  at  and 

near 406 

Chalk  Hill.  Pa.,  elevations  at  and  near 441 

Chamberlain  Observatory  trlangulation  sta- 
tion, Colo., description  of 314 

Chamberlain  trlangulation  station,  Pa.,  de- 
scription of 240 

Chaml)erlin, T.  C,  work  in  charge  of 21 

work  of 20,66,85 

Chandlar,  Ind..  geographic  position  of 261 

Chandlarand  Koyukuk  rivers,  Alaska,  sur- 
vey of  147-149 

Chaparrosa  Springs,  Cal.,  elevations  at 527 

Chapman,  Pearson,  work  of 133-134 

Chapman,  R.  H.,  work  of 121, 183, 134 

Charleroi,  Pa. ,  elevations  at  and  near 429 

Charleston  trlangulation  station,  Me.,  de- 
scription of 233 

Chatham  Valley,  Pa. ,  elevation  near 432 

Cheat  Haven,  Pa.,  elevation  at 428 

Cheat  River,  Pa. ,  elevation  on 442 

Chemical  materials,  statistics  of  production 

of 109-111 

Chemical  Research,  organization  of  Divi- 
sion of  Physical  and 21 

Chemistry,  allotment  of  funds  to  Division 

of 63 

work  of  Division  of 94-96 

Chelan,  Wash.,  elevations  at  and  near 578 

Chelan    trlangulation   station.  Wash.,  de- 
scription of 357 

Chelsea,  Wis. .  geographic  position  of 268 

Cheng,  Wis.,  geographic  position  of 266 

Cherry  River.  W.  Va.,  clevationn  near 4.W 

Cherry  Kun,  W.  Va.,  elevations  near 446 

Chesapeake  and  Ohio  Railway,  elevations 

along 447 

Chewolah    trlangulation    station,    Wash., 

description  of 349-350 

Cheyenne  River,  S.  Dak.,  elevation  on 500 
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Chicago  and  Northwestern  Railway,  geo- 
graphic positions  along 268-269, 270 

Chicago.  Milwaukee  and  St.  Paul  Railway, 

geographic  positions  along 266-267 

Chicago,  Rock  Island  and  Texas  Railroad, 

elevations  along 484 

Chidester.  Ark. .  elevation  at 477 

Chiico  trlangulation  station,  Idaho,  eleva- 
tions at  and  near 521, 524 

Child,  A.  T.,  work  of 71 

Child  wold,  N.  Y.,  elevations  at  and  near. . .      398 

Chiles,  Cal.,  elevation  at 545 

Chillicothe.  Ohio,  elevations  at  and  near  . .      456 

Chino,  Cal.,  elevations  at  and  near h32 

Chlquito  Pass,  Cal. ,  elevation  at 581 

Choctaw  Junction,  Ark.,  geographic  posi- 
tion of 264 

Chumstick   trlangulation    station,  Wash., 

description  of 860-361 

Churchs  Ferry,  N.  Dak.,  geographic  posi- 
tion of 274 

Cincinnati,  Ark.,  elevation  at 476 

Circleville,  Ohio,  elevations  at  and  near. .  456, 457 
Cistern  trlangulation  station,  Texa.o,  descrip- 

tlonof 323-324 

Clarion,  Pa. ,  meridian  marks  at 250 

Clark,  E.  B.,  work  of 126 

Clark,  W.B., aid  by 98 

work  of 65, 74 

Clark  trlangulation  station,  Pa.,  description 

of 248-249 

Clarke,  F.  W.,  work  of 94,96 

Clay.  W.  Va.,  elevation  at 452 

Clayton,  Ark.,  elevation  at 478 

Clays,  statistics  of  production  of 106 

Clear  Creek,  Texas,  elevation  on 489 

Clear  Creek,  Wyo.,  elevations  near 514 

Clear  Pond,  N.  Y.,  elevation  at 400 

Clearwater,  N.  Y.,  elevations  at  and  near. .     891 

Clements,  J.  M.,  work  of 74 

Cleveland  trlangulation  station,  Colo.,  de- 
scription of 312-318 

Clifton,  Wyo.,  elevations  near 604 

Clifton  Springs,  N.  Y.,  elevations  at  and 

near 411 

Clinton  Corners,  N.  Y.,  elevations  at 402 

Clinton  Comers  Crossing,  N.  Y.,  elevations 

at 401 

Clinton villc.  Wis.,  geographic  position  of. .     269 

Clockville,  N.  Y.,  elevation  near 407 

Cloud  Peak  trlangulation  station,  Wyo..  de- 
scription of 282 

Cloud  Rest  Peak,  Cal.,  elevation  at 581 

Coal,  publications  on  oil,  gas,  and 29-30 

statistics  of  production  of 105-107 

Coal  Bluff,  Pa.,  elevation  at 430 

Coal  Center,  Pa.,  elevation  at 429 

Coal  Valley.  Pa.,  elevations  at  and  near. . . .      430 
Coast  and  Geodetic  Survey,  acknowledg- 
ments to 58 

Cobalt  oxide,  statistics  of  production  of 111 

Cockeysville.  Md.,  geographic  position  of . .      253 

Cochran,  Pa.,  elevations  at 422, 430 

Cochranton.  Pa.,  elevations  at  and  near 422 

Coe,  Robert,  work  of 431,477 

Coeur  d'Alene,  Idaho,  elevations   at  and 

near 518, 519, 520, 521, 5*22, 523, 524 
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Coenrd' Alene  Lake,  Idaho,  elevationa  at.  518. 519 
Cohooton  triangulation  station,  N.  Y.,  de- 
scription of 2:«>-237 

Coke,  Htatisties  of  production  of 107 

Colby,  Wis. .  geographic  position  of 268 

Cold  Springs, Oreg.. elevation  at 563 

Cold  Springs.  .S.  Dak.,  elevation  at 502 

Cold  Springs  Creek,  Wyo.,  elevation  on 506 

Coldwater  Canyon,  Cal,,  elevation  on 530 

Colemans,N.Y.,  elevation  near 403 

Colfax.  W.  Va.,  elevations  at  and  near 426 

Collier.  .A.  J.,  work  of 83 

Colorado,  descriptions  of  triangnlation  sta- 
tions in 306-317 

geographic  positions  in 318-320 

geologic  work  in 25, 78-79 

hydrographie  work  In 100 

meridian  marks  in 321 

publications  on  coal,  oil,  and  gas  fields 

in 30 

publications  on  gold,  silver,  and  associa- 
ted metals  in 27 

publications  on  water  resources  of 32 

topographic  work  in 115, 116, 134 

triangnlation  in 120-121 

work  on  forest  reserves  in 15, 16-17 

Colorado  River.  Texas,  elevation  on 486, 489 

Columbus,  Ohio,  elevations  at  and  near  —     456, 

457,458.459,460 

Columbus  Creek,  Wyo..  elevation  near 510 

Columbus  triangnlation  station,  Wyo.,  de- 
scription of 285 

Commercial  Point,  Ohio,  elevations  at  and 

near 461 

Conesus  triangulation  station,  N.  Y.,  de- 
scription of 237 

Conklingville,  N.  Y.,  elevations   at   and 

near 386,387 

Conn  Creek,  Cal.,  elevations  on 516 

Conn  Val  ley,  Cal. ,  elevations  at 548 

Conneaut  Creek,  Pa.,  elevation  at 439 

ConneautviUe,  Pa.,  elevations  at  and  near. .      439 

Connecticut,  geologic  work  in 70 

Connellsville,  Pa., elevation  near 442 

Conowingo,  Md.,  elevations  at  and  near 444 

Cooke,  C.E.,  work  of 131,465 

Cooley  Creek.  Iowa,  elevation  at 473 

Coon  Creek,  Minn., geographic  position  of..      272 

Coons,  A.  T.,  work  of 102 

Cooper    Mountain    triangulation    station, 

Wash., description  of 367 

Coopers,  N.  Y.,  elevation  near 415 

Copper,  publications  on  deposits  of 29 

statistics  of  production  of 103 

Copper  River  district,  Alaska,  work  in 17 

Cordelia,  Cal.,  elevations  near 547 

Corinth,  N,  Y.,  elevations  at  and  near 888 

Comhouse  Creek,  Ala.,  elevation  on 462 

Coming,  N.  Y.,  elevations  at  and  near 437 

Cornwall,  N.  Y.,  elevations  at  and  near. . .  405, 407 

Corona,  Cal.,  elevations  at  and  near 532, 533 

Correspondence  and  records,  work  of  sec- 
tion of 185-186 

Corse,  J.  M.,  work  of 102 

Corundum  and  emery,  statistics  of  produc- 
tion of 109 


Page. 

(Cotton,  X.  Y. ,  elevation  at 407 

Cottonwood  Creek,  S.  Dak.,  elevations  on 

and  near 500 

Cottrell,  K.  W.,  work  of 102 

Cougar  Creek,  Idaho,  elevalions  near 623 

Courtney,  Pa.,  elevation  at 430 

Cove.  Ark.,  geographic  position  of 2»>i 

Covert,  N.  Y.,  elevations  at  and  near 419 

Covington,  Pa.,  elevations  at  and  near 4:)5 

Cow  Creek,  Texas,  elevations  on 495 

Cowanesque,  Pa. ,  elevation  near 432 

Cowanshannock,    Pa.,   elevations  at  and 

near : 424, 425 

Cowiche  Creek,  Wash.,  elevations  on  and 

near 575. 576 

Cowiche  triangulation  station,  Wash.,  de- 

.scription  of 366-867 

Coyote,  Oreg.,  elevations  at  and  near 561 

Crag  Dell,  Pa., elevation  at 425 

Cragin,  F.  W.,  work  of 90 

Craigville,  N.  Y.,  elevation  near 406 

Craigsville.  W.Va.,  elevations  at  and  near.  453,454 

Cranberry  F*ond,  N.  Y.,  elevation  at 400 

Crane  Creek,  Ohio,  elevation  on 466 

Cranesville,  Pa.,  elevations  at 440 

Crane  triangulation  station,  Texas,  descrip- 
tion of 338-339 

Crary,  N.  Dak., geographic  po«<ition  of 274 

Crawford  triangulation  station.  Pa.,  dewrip- 

tion  of 245-246 

Crazy  Woman  Creek,  Wyo..  elevations  on 

and  near 511 ,  514 

Crennell,  William,  work  of 437, 440 

Cronin,  D.  W.,  work  of 159 

Crooked   Creek,    Pa.,    elevations  at   and 

near 4:i5, 436 

Crooked  Lake,  Minn.,  elevation  at 471 

Crookston,  Minn.,  geographic  position  of..      277 

Cross,  Whitman,  work  of 78, 79. 160 

Crowe,  H.  S.,  work  of 137,653 

Crowell.  K.  W.,  work  of 102 

Crystal,  Minn.,  geographic  position  ot 272 

Crystal  Lake,  N.  Y.,  elevation  at 400 

Cuba,  conditions  and  cost  of  topographic 

and  geologic  survey  of ,55^56, 58 

Cuba,  Mo.,  elevations  at  and  near 475 

Cuddeback,  N.  Y..  elevation.s  near 416 

CumlxTland,  Md., elevation  at 445 

Cummin, R.  D.,  work  of 124 

Curtice,  Ohio,  elevations  at  and  near 466 

Curtis, G. C,  work  of 84 

Curtis,  Ark., elevation  at 477 

geographic  position  of 263 

Curtis,  Nebr.,  elevation  at 481 

Curtis,  Ohio, geographic  position  of 259 

Cu.shen berry, Cal., elevations  near 526 

Cushenburg,  Cal.,  elevation  at 524 
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Dachenhausen,  F.  W.  von,  work  of 159 

Daisy  triangulation  station.  Wash.,  descrip- 
tion of 351-352 

Dale,  T.  N.,  work  of 69 

Dale,  Ind.,  geographic  position  of 261 

Dale  .Junction,  Ark.,  geographic  position  of.     263 
Dall,W.H.,workof 93-94 
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Darby  Creek,  Wyo. ,  elevation  near 517 

Darlington,  Pa., elevationti  at  and  near. . .  443, 444 

Darton,  N.  H.,  work  of 65, 75, 96, 98, 160 

Darwin,  C.  C,  work  of 188 

Davis,  A.  P.,  work  of 96, 99 

Davi&  triangulation  station.  Pa., destcTiption 

of 247-248 

Day,  D.  T.,  work  of 41-42, 101 

work  in  charge  of 21 

Day  Center,  N.  Y.,  elevations  at  and  near  . .  387 

Dayton,  Minn.,  elevation  at 472 

Dayton,  Wyo.,  elevations  at  and  near 507, 508 

Dead  wood,  S.  Dak.,  elevation  at 496 

Decatur,  Ark., elevation  at 476 

Deer  Brook,  Wis., geographic  position  of  . . .  270 

Deer  Creek ,  Oreg., elevations  on 568 

Deer  Point  triangulation  station,  Wash.,  de- 
scription of 369 

Deforest,  Wis. ,  geographic  position  of 266 

Degonia,  Ind. ,  geographic  posl tion  of 261 

Delaware  and  Hudson  Railroad,  elevations 

along 383 

Delhi,  Mo.,  elevation  at 475 

Delphi.  W.  Va.,  elevations  at  and  near 454 

Denton  Creek,  Texas,  elevations  on 485 

Denver,  Colo., geographic  positions  in 318 

Denver  north  ba.se  triangulation  station, 

Colo.,  description  of 310 

Denver  south  base  triangulation  station, 

Colo.,  description  of 313 

Department  of  Agriculture,  acknowledg- 
ments to 58 

Dequeen,  Ark.,  geographic  position  of 265 

Derby,  Ohio,  elevations  near 460 

Devils  Head ,  Colo. ,  geograph ic  position  of. .  319 
Devils  Lake,  N.  Dak. ,  geograph  ic  position  of  274 
Dewey  triangulation  station, Colo.,  descrip- 
tion of 306 

Dexterville,  Wis. ,  geographic  position  of. . .  267 

Diamond  Lake,  Minn.,  elevation  at 472 

Diller,J.S..  work  of 83 

Dils,  N.  S. .  work  of 100 

Dirty  face  triangulation  station,  Wash.,  de- 
scription of 366 

Disbursements  and  Accounts,  work  of  Divi- 
sion of 186-187 

Dobson,  Adna,  work  of 99 

Documents  and  Stationery,  work  of  section 

of 184-186 

Dod well,  Arthur,  work  of 167 

DogRun,W.  Va.,  elevationson 452 

Dome  Lake  triangulation  station,  Wyo., 

description  of 284 

Donaldson,  Ark., geographic  position  of. ...  268 

Donaldson,  Minn., ge(^raphic  position  of . .  278 

Donley,  Pa.,  elevations  at  and  near 425 

Dorchester,  Wis.,  geographic  position  of  . . .  268 
Dorsey  triangulation  station,  Wyo.,  descrip- 
tion of 288 

Dotter,  Pa.,  elevations  at  and  near 423 

Double  Head,  Ala. ,  elevations  at  and  near. .  462 

Douglas,  E.  M.,  work  of 113, 151, 483, 486 

Dove^  Plains,  N.  Y.,  elevations  near 402,403 

Doyle  Creek,  Wyo.,  elevations  on  and  near.  512 

Drake,  Mo.,  elevation  at 474 

Dravosburg,  Pa.,  elevation  at 430 
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Drummond,  Goyne,  work  of MO,  514 

Dry  Morongo,  Cal.,  elevations  near 527, 529 

Dry  triangulation  station,  Wyo..  descrip- 
tion of 289-290 

Dubuque,  Iowa,  elevation  at 4?2 

Duff,  Ind.,  geographic  position  of 261 

Duke,  Basil,  work  of 129, 130 

Dunbar,  Pa.,  elevations  at  and  near 442 

Duncan  Mountain,  Wyo.,  elevutious  at  and 

near 508 

Dundee,  Iowa,  elevation  at 473 

Dundee,  N.  Y.,  elevations  at  and  near 412, 413 

Dunkard  Creek,  Pa.,  elevation  on 442 

Dunlevy,  Pa.,  elevations  at  and  near 429 

Dunnington,  A.  F.,  work  of 133,496 

Duo,  W.  Va. ,  elevations  at  and  near 451, 455 

Duquesne,  Pa.,  elevation  at 430 

Durhamville,  N.  Y.,  elevations  at  and  near.      408 

Durkee,  Oreg.,  elevations  at  and  near 562 

Duvall,  Ohio,  elevations  at  and  near 457, 459 
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E  triangulation  station.  Wash.,  description 

of 371 

Eagle  City.  Alaska,survey  of  region  between 

Lynn  Canal  and 145-147 

Eagle  Lake,  N.  Y.,  elevation  at 400 

EagleviUe,  N.  Y.,  elevation  at 409 

Earlville,  N.  Y.,  elevations  at  and  near 409 

East  Brady,  Pa.,  elevations  at  and  near 424 

East  Charleston,  Pa. ,  elevations  at  and  near .  435 

East  Elizabeth,  Pa.,  elevations  at  and  near.  430 

East  Oalway,  N.  Y.,  elevation  at 386 

East  Grand  Forks,  Minn.,  geographic  posi- 
tion of 277 

EastPond,  N.Y.,  elevation  at 395 

EastSandy,  Pa., elevation  at 422 

East  X,  N.  Y.,  elevations  at  and  near.  410, 411, 416 

Echo,  Oreg.,  elevations  at  and  near 655 

Echo  Lake,  N.  Y.,  elevation  at 406 

Eckert,  J.,  work  of 175 

Economic  Geology,  organization  of  Divi- 
sion of 21 

Eddington  triangulation  station.  Me.,  de- 
scription of 231 

Edgar,  Wis. ,  geographic  position  of 268 

EdgecllfT,  Pa.,  elevation  at 425 

Edgewater,  Pa., elevation  at 426 

Edgewood,  Pa.,  elevation  at 430 

Edinbu^,  N.  Y.,  elevations  at  and  near 388 

Editorial  Division,  work  of 161-175 

Effnars  Lake,  N.  Y.,  elevation  at 386 

Eight  Lakes,  N.  Y.,  elevation  at 400 

Eland,  W is. ,  geographic  position  of 269 

Eland  Junction,  Wis.,  geographic  position 

of 269 

Elben,  Pa.,  elevation  at 430 

Elberfield,  Ind. ,  geographic  position  of 261 

Elbow  Coulee,  Wash,,  elevations  at  and 

near 679, 581 

Eldridge,  G.  H. ,  work  of 102 

Eldridge,  Cal.,  elevations  at 550 

Elesmere,  N.  Y.,  elevation  near 406 

Elgin,  Iowa,  elevations  at 473 

Elk  Creek,  Pa.,  elevations  on 437 
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Elk  trlangulation  station,  Wyo.,  description 

of 293 

Elkins  Ford,  Ark.,  elevation  at 479 

Elkland,  Pa.,  elevations  at  and  near 431 

Ellensburg,  Wash. ,  elevation  at 570 

Elliottsville,  Pa.,  elevation  at 441 

Elmer,  Pa.,  elevation  near 433 

£lmhurst,\Vis.,gec^raphic  position  of 270 

Elmont.  Mo.,  elevation  at 475 

Elmore,  H.  W.,  work  of 168 

Elmore,  S.  Dak.,  elevation  at 602 

Elm  Springs,  Ark.,  elevation  at 476 

Eltoro,  Cal.,  elevations  at  and  near 534 

Elverano,  Cal., elevation  at 550 

Emerado,  N.  Dak.,  geographic  jxisition  of. . .  276 

Emerson.  B.  K.,  work  of 68-69 

Emery  and  corundum,  statistics  of  produc- 
tion of 109 

Emily,  Greg.,  elevations  at  an  near 566 

Emlenton,  Pa.,  elevations  at  and  near 423 

Emmet,  Ark.,  elevation  at 477 

geographic  position  of 264 

Emmons,  S.  F. ,  work  in  charge  of 21 

work  of 20, 77, 78 

Engraving  and  Printing,  work  of  Division 

of 175-184 

Enoch,  W.  Va. ,  elevation  at 452 

Enon,  W.  Va.,  elevation  near 448 

Ensign, Ark.. geographic  position  of l..  263 

Enterprise,  Pa. ,  geographic  position  of 253 

Erbach,  John,  work  of 160 

Erie,  Pa.,  elevation  at 421,437,438 

Erie  Canal,  N.  Y.,  elevations  on 383, 407 

Erie  Railway,  elevations  along 405-406, 415 

Erwin,  Oreg.,  elevation  at 566 

Esperanza,  Cal.,  elevations  near 536 

Etta.  Ark. ,  geographic  position  of 268 

Euclid,  Minn.,  geographic  position  of 277 

Endowood,  Md.,  geographic  position  of 252 

Eureka  triangulation  station,  Wash.,  de- 
scription of 370 

Eustis,  Nebr.,  elevation  at 482 

Evans,  H.  C,  work  of 175 

Evansville,  Ala.,  elevations  at  and  near  ...  463 

Evansville,  Ind.,  geographic  position  of  . . .  260 

meridian  marks  at 262 
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Factory  Village,  N.  Y..  elevations  at  and 

near 384 

Fairbanks,  H.  W.,  work  of 82 

Fairbuni,  S.  Dak.,  elevations  at  and  near.  498, 499 
Fairchance,  Pa.,  elevations  at  and  near ...      428 

Fairfield,  Cal.,  elevations  at  and  near 542 

Fairmont.  W.  Va.,  elevations  at  and  near.  426,427 

Fairport,  N.  Y.,  elevations  at  and  near 411 

Fairvlew,  Md.,  geographic  position  of 254 

Fairvlew.  Pa.,  elevations  at  and  near 438 

Fall  Brook  Railway,  elevations  along —  412-413 

Falls  Creek,  Tex.,  elevation  on 492 

Fallston,  Md.,  geographic  position  of 252 

Fanning,  Mo.,  elevation  at 475 

Fargo.  N.  Dak.,  geographic  position  of 276 

Farmer,  R.  A. ,  work  of 143, 678 

Farmer,  N.  Y.,  elevations  at  and  near 419 
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Farmingdale,  N.  Y.,  elevations  at  and  near.     406 

Farraington,  Ark.,  elevation  at 476 

Farmington .  N.  Y. .  elevations  at  and  near. .      411 
Farmington,  Pa.,  elevations  at  and  near  ...      441 

Famam,  Nebr.,  elevation  at 482 

Farquar,  N.  Dak.,  geographic  position  of 273 

Fawnskin  Valley,  Cal.,  elevations  at  and 

near 625 

Fayette ville,  Ark.,  elevations  at 475, 476 

Fellows,  A.  L.,  work  of lOO 

Felton,  Cal.,  elevations  at  and  near 641 

Felton,  Minn., geographic  position  of 276 

Felton  triangulation  station,  Ga.,  descrip- 
tion of 256 

Fenner,  N.  Y".,  elevations  at  and  near 407 

Fen  ton  triangulation  station,  Wyo.,  descrip- 
tion of 291 

Fenwood,  Wis.,  geographic  position  of 268 

Ferdinand,  Ind.,  geographic  position  of 261 

Ferguson,  Pa.,  elevation  at 442 

Fernandez  Pass,  Cal. ,  elevation  at 531 

Fernan  Lake,  Idaho,  elevations  at 519 

Femcliff,  Md.,  geographic  position  of 252 

Field,  Wis. ,  geographic  position  of 266 

Financial  statement 18&-187 

FInley,  Ala.,  elevation  at 462 

Fir  triangulation  station.  Wash.,  description 

of 855 

Fish  Creek,  Wyo. ,  elevations  near 516 

Fish  Lake,  Idaho,  elevation  at 618 

Fisher,  M  inn. ,  geographic  position  of 277 

Fishers  Ford,  W.  Va.  elevation  at 446 

Fitch,  C.  H.,  work  of 96, 158,  488 

Five  Points,  Pa.,  elevations  at 437,  439 

Flagstaff  mine,  Oreg.,  elevations  at  and 

near 665,567 

Flatfish  Pond,  N.  Y, ,  elevation  at 400 

Flathead  Forest  Reserve,  Mont.,  work  in .  14, 15, 16 

Fletcher,  L.  C,  work  of 138, 143,  642 

Flint,  N.  Y.,  elevation  of , 411 

Florence,  Ariz.,  geographic  position  of 347 

Florida,  hydrographic  work  in 96 

paleontologic  work  in 94 

publications  on  phosphate  deposits  of. .       31 

Fluorspar,  statistics  of  production  of 110 

Flynn,  B.  H.,  work  of 98 

Fohn  triangulation  station,  Texas,  descrip- 
tion of 337 

Folios,  geologic,  list  of  published 165-167 

Follett,  W.  W.,  work  of 100 

Fontaine,  W.  M.  work  of 91-92 

Ford  City,  Pn.,  elevations  at  and  near 425 

Forest  Hill.  Md.,  geographic  position  of  . . .      2S2 
Forest  reserves,  table  showing  areas  sur- 
veyed         15 

work  in 11-17, 139-146 

Forestry,  work  of  Division  of  Geography 

and 156-159 

Forestry  work,  allotments  of  funds  to 63 

Fort  Howard  triangulation  station,  Wis., 

geographic  position  of 270 

Fortler.  Samuel,  work  of 100 

Fort  Logan,  Colo.,  geographic  positions  at^     319 

Fort  McKinney .  Wyo.,  elevation  at 514 

Fort  Necessity,  Pa.,  elevations  at  and  near.      441 
Fort  Smith,  Ark.,  elevation  at 483 
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FosWr,  Greg.,  elevations  at  and  near boo 

Foster,  Pa.,  elevation  at 422 

Four  Pealts  triangulation  station.  Ariz.,  de- 

scripUonof 341-842 

Fourth  of  July  Canyon,  Idaho,  elevation 

near 522 

Fowlers  Knob,  W.  Va.,  elevations  at  and 

near 448,449 

Foxburg.  Pa.,  elevations  at  and  near 423 

Franklin,  Ga.,  elevations  at  and  near 464 

Franklin.  Pa.,  elevations  at  and  near 422 

Franks  Peak  triangulation  station,  ^Vyo., 

description  of 295 

Freeman,  Pa.,  elevations  at  and  near 431 

Freeman  triangulation  station,  Utah,  de- 
scription of 348 

Freezeout  triangulation  station,  Wyo..  de- 
scription of 286 

French  Creek.  S.  Dak.,  elevations  on  and 

near 499, 600 

French  Gulch,  Idaho,  elevation  at 520 

French  Lake,  Minn.,  elevation  at 472 

Fridley.  Minn.,  geographic  position  of 272 

Friend,  K.  Y.,  elevation  at 413 

Fr>',  E.  M.,  work  of 578 

Fuels,  statistics  of  production  of 105-106 

Fullers'  earth,  statistics  of  production  of. . .  112 

Fulton,  Ark.,  geographic  position  of 264 

Fulton  Chain,  N.  Y..  elevations  near 391 

G. 

G  triangulation  station.  Wash.,  description 

of 871 

Gaging  stations,    map  showing    location 

of In  pocket. 

Gaines,  Pa.,  elevations  at  and  near 433, 434 

Gainesville.  Texas,  elevations  at 483, 484, 485 

Galeton,  Pa.,  elevations  at  and  near 433, 434 

Gallagher  triangulation  station,  Texas,  de- 
scription of 335-336 

Gallaher,  T.  K.,  work  of 188 

Gal  way,  N.  Y.,  elevations  at  and  near.  884, 385. 386 
Gambrills  triangulation  station,  Texas,  de- 
scription of 333 

Gannett,  Henr>',  work  of 156-157 

Gannett,  S.  S.,  work  of 118,234 

Gannett,  Nebr.,  elevation  at 482 

Gans,  Pa.,  elevation  at 428 

Gardner  triangulation  station,  Wash.,  de- 
scription of 861 

Garnet,  statistics  of  production  of 109 

GarrettsRun.Pa.,  elevations  at 425 

Garvers  Ferry,  Pa. ,  elevations  at  and  near. .      425 

Gas.  publications  on  oil,  coal,  and 29-30 

Gas.  natural,  statistics  of  production  of 108 

Gauley  Bridge,  W.  Va. ,  elevation  at 447 

Geneva,  N.  Y.,  elevations  at 416 

Geneva,  Pa.,  elevation  at 443 

Genoa,  Ohio,  elevations  near 466, 467 

Gentryvllle,  Ind., geographic  po^^ition  of . . .      261 
Geography  and  Forestr>',  work  of  Division 

of 156-159 

Geologic  Branch,  history  and  reorganiza- 
tion of 19-'22 

work  of 65-112 

Geologic  folios,  list  of  published 1(^5-167 
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Geologic  investigations,  plan  of 34-39 

Geologic  maps,  work  on 164-168 

Geologic  surveys,  map  showing  progress 
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work  upon,  in  1899 25-26 

Geologic  work,  allotments  of  funds  to 61-62 

detailed  statement  of 68-89 

summary  of G5-68 

Geology,  work  of  Division  of 65-89 

George,  R.D.,  work  of 78 

Georgesville,  Ohio,  elevations  near 459, 460 

Georgetown,  N.  Y.,  elevations  at  and  near. .      409 
Georgia,  completed  topographic  sheets  cov- 
ering areas  in 162 

descriptions  of  triangulation  stations 

in 254-257 

geologic  work  in 72 

hydrographic  work  in gs 

publications  on  marble  in 31 

topographic  work  in 115,116.228 

triangulation  in 119 

Gerdine,  T.  G.,  work  of 1 43, 147 

Gerr>%  Agnes,  work  of 102 

Gervais  Lake,  Minn.,  elevation  at 471 

Gibsons,  N.  Y., elevation  near 413 

Gifford,  Ark.,  geographic  position  of 263 

Gila  Butte,  Ariz. ,  geographic  position  of 347 

Gilbert,  G.  K.,  work  of 19, 84-86 

Gilbert,  W.  W.,  reference  to 113. 128, 391, 407 

Gilbert,  Wash.,  elevations  near 580 

Gilbert  Camp,  Wash.,  elevations  near 679 

Gilboa,  W.  Va.,  elevations  at  and  near 448 

Gilfillan  Lake,  Minn.,  elevation  of 471 

Gill,  A.  W.,  work  of 891,407 

GiUham,  Ark., geographic  position  of 266 

Girard,  Pa.,  elevations  at 440 

Girard  Junction,  Pa.,  elevations  at  and 

near 438, 439 

Glrty ,  G.  H. ,  work  of 90 

Glafcke,  E.  W.,  work  of 135, 140. 483, 507 

Glencoe,  Md.,  geographic  position  of 253 

Glen  Cove,  Pa.,  elevation  at 444 

Glendale,  S.  Dak.,  elevation  at 496 

Glen  Ellen,  Cal.,  elevations  at 550 

Glenn,  L.  C,  work  of 74 

Glenville.  Pa.,  geographic  position  of 254 

Glimp  Creek,  Texas,  elevations  on 489 

Globe  Butte,  Ariz. ,  geographic  position  of . .      347 

Glyndon ,  Minn. ,  geographic  position  of 276 

Gold,  statistics  of  production  of 104 

Gold,  diver,  and  associated  metals,  pub- 
lications on 27-28 

Gold  Creek,  Wash. ,  elevations  near 578 

Gold  Mountain ,  Cal . ,  elevations  at  and  near     524 

Golden,  Colo. ,  meridian  marks  at 821 

Golden  Lake,  Minn. ,  elevation  at 471 

Golden  Peak,  Colo.,  geographic  position  of .      319 

Goode,  R.  U.,  work  of 113^^121, 348 

Goodlove,C.W.,work  of 131,479 

Goose  Lake,  Minn.,  elevation  at 471 

Gordon  Hollow,  Ark.,  elevation  at 476 

GorUam,  N.  Y.,  elevations  at  and  near 413 

Government  Printing  Offlce,  acknowledg- 
ments to 58 

Grade  Creek  triangulation  station,  Wash. , 

description  of 368 
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Graff,  Ptt.,  elevation  at 425 

Grafton,  W.  Va.,  elevations  at  and  near 426 

Graham.  Ala.,  elevations  at  and  near 463,464 

Graham     Harbor     triangulation     gtation, 

Wash.,  description  of 372 

Grande  Ronde  River,  Oreg.,  elevation  on  . .  559 
Grand  Forks,  N.  Dak.,  geographic  position 

of '^'^ 

Grand  Forks  Junction,  N.Dak.,  geographic 

position  of 275 

Grand  Harbor,  N.  Dak.,  geographic  position 

of 274 

Grand  Teton  triangulation  station,  Wyo., 

description  of 304 

(iranite  triangulation  station,  Wash.,  de- 
scription of 365-366 

Granke,  L.  E., M'ork  of 470 

Granni.«»,  Ark. ,  geographic  position  of 265 

Grantley,  Fa.,  geographic  position  of 253 

Grass  Lake,  Minn., elevation  at 472 

Grass  Pond,  N.  Y.. elevation  at 399 

Grassy  Creek,  Ohio,  elevations  on 466 

G rassy  Creek ,  \V .  Va. ,  elevation  on 465 

Gravel  triangulation  station,  Wyo., descrip- 
tion of 299 

Gmvei,  Ark., elevation  at 476 

Grayback  triangulation  station,  Ariz.,  de- 
scription of 341 

Graytown,  Ohio,  elevations  near 467 

Great  Basin, geologic  work  In 67 

Gretit  Cacapon,  W.  Va.,  elevations  at  and 

near 446 

Great  Northern  Railway,  geographic  posi- 
tions along 274 ,  276-278 

Greeley,  Colo. ,  meridian  marks  at 321 

Green  Bay  and  Western  Railroad,  geo- 
graphic positions  along 270 

Greenes,  N.  Y.,  elevations  at  and  near 413 

Greenfield,  N.  Y.,  elevation  near 383 

(;re<mfleld  triangulation  station,  Me.,  de- 
scription of 229 

Greeulead  mining  camp,  Cal.,  elevations  at.  525 

Greensboro,  Pa.,  elevation  at 443 

Greensburg,  Pa. ,  meridian  marks  at 250 

Gregory,  H.  E.,  work  of 70 

Greycourt,  N .  Y. ,  elevations  at  and  near 406 

GriOln,  W.  H.,  work  of 129, 130, 468, 471 

Grindstone,  Pa.,  elevation  at 429 

Grindstones,  statistics  of  production  of 109 

Grlswold,W.T.,work  of..  117,119,228,234,254,368 

Groe  Ventre  River,  Wyo.,  elevation  at 617 

Grove,  Ohio,  elevations  at  and  near  . .  459, 460, 461 

Guerdrum,G.H., reference  to 114 

Guernsey,  Ark. ,  geographic  position  of 264 

Gum  Spring,  Ark., geographic  position  of  . .  263 

Guptlll,  N.  Dak.,  geographic  position  of 273 

Gurdon.  Ark.,  elevation  at 477 

geographic  position  of 263 

G  wyns  Comers,  Cal.,  elevations  at  and  near.  551 

Gyiisum,  statistics  of  production  of 110 

H. 

H  triangulation  station.  Wash.,  di>scripllon 

of 371 

Hackberry  triangulation  station,  Texas,  de- 
scription of 337-338 

Hackelt,M..workof 131,472 
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'   Hadley,  X.  Y.,  elevations  at  and  near 383, 

386,388,389 
-   Hagedoms  Mills,  N.  Y.,  elevations  at  and 

I  near 386 

Hague,  Arnold,  sketch  of  O.  C.  Marsh  pre- 
pared by IH9-204 

work  of 80 

Haines,  Oreg.,  elevations  at  and  near 560, 565 

^airxton  Creek,  Texas,  elevation  at 493 

Halford,  Dean,  work  of 465 

Halfway  Creek,  Mich.,  elevation  on 465 

Hall, CM., work  of 76.96 

Hall,  B.  M.,  work  of 98 

Hall,  W.C,  work  of 118,119,125,252,446 

Hall,  N.  Y".,  elevations  near 411, 412 

Hallock,  Minn.,  geographic  position  of 278 

Hamel,  Minn., geographic  position  of 272 

Hamilton,  R.  A.,  work  of 524 

Hamilton,  N.Y., elevations  at  and  near..  409,410 

Hamilton  Creek,  Texas,  elevations  on 487, 493 

Hammond,  W.  F.,  work  of 410,456 

Hammond,  Pa.,  elevations  near 436 

Hammondsport,  N.  Y.,  elevations  at  and 

near 414 

Hampstead,  Md. ,  geographic  position  of 254 

Hamptonburg,  N.  Y., elevations  near 406 

llannegan,  Duncan,  work  of 132, 477 

Happy  Valley,  N.Y., elevations  near 408,409 

Harewood,  W.  Va.,  elevation  at 447 

Harlem  Railroad,  elevations  along 404 

Haniey,  S.  Dak.,  elevation  at 496 

Harper,  W.  R.,  reference  to 114 

work  of 1 18 

Harris,  Mount.    See  Mount  Harris. 

Harrisburg,  Ohio,  elevation  near 460 

Harrisburg,  Pa.,  elevation  at 431 

Harrison,  D.  C,  work  of 136, 142-143 

Harrison,  Idaho,  elevation  at S22 

Harrison  triangulation  station,   Colo.,  de- 
scription of 311 

Harrison  triangulation  station,  Pa.,de8crii>- 

tlon  of 249 

Harrison  Valley,  Pa.,  elevations  at  and  near.     433 

Harroun,  P.  K.,  work  of 100 

Hartwell  Junction,  Ind.,  geographic  pasl- 

tlonof 261 

Hassan,  A.  F.,  reference  to 114 

Hatfield,  Ark., goognip'.iii;  |>osltlon  of 265 

Hatley,  Wis., geographic  |M>sltIonof 269 

Hattons  Peak,  Ariz., geographic  position  of.     317 

Hansen,  Wis., geographic  position  of 267 

Hauser  Junction,  Idaho,  elevations  at  and 

near 518. 519 

Havre  de  Grace,  Md.,  elevationK  at 415 

Hawaiian  Islands,  conditions  and  cost  of 
geologic  and    tofiographic  survey 

of 51-52,57 

paleontologlc  work  In 93 

Hawkins,  G.  T. ,  work  of 120, 

•250, 260,  '262, 265, 272, 273 

Hawkins,  Pa.,  elevation  ai 430 

Hayden  I^ke,  Idaho,  elevations  at 520,524 

Hayes,  C.  W.,  work  in  charge  of 21 

work  of 72,102.160 

Haystack  Mountain,  Colo., geographic  posi- 
tion of 319 

Hayta Comers.  N.  Y.,  elevations  al  and  near.     418 
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Hayvard,  S.  Dak.,  elevations  at  and  near. . .  497 

Hazelton,  Iowa  elevation  nt 473 

Heart  Mountain  trianguiationstation.Wyo., 

dei)cription  of 294 

Hector,  N.  Y.,  elevations  at  and  near 417 

Hedgesville.  Md., elevation  at 446 

Helotef)  triangulation  station,  Texas,  de- 
scription of 834 

Hembree  triangulation  station,  Wash.,  de- 
scription of 368 

Henderson  triangulation  station,  Colo.,  de- 
scription of 310 

Heppner  Junction.  Greg.,  elevations  at  and 

near 553 

Hereford,  Oreg. ,  elevations  at  and  near 568 

Hermitage.  N.  Y  ,  elevation  near 414 

HermoKa.S.Dalc.. elevation  at 498 

Hemdon  triangulation  station,  Texas,  de- 
scription of 330 

Herron,  W.  H.,  work  of 183,140,496 

Hershey,  Nebr., elevation  at 482 

Hesperia,  Cat. ,  elevations  near 530 

Hesse  triangulation  station.  Pa., description 

of 245 

Hewitt  Creek,  Iowa,  elevation  on 472 

Hibemia,  N.  Y.,  elevations  at 402 

Hickemells,  Pa. ,  elevations  at  and  near —  440 

Hickory  Creek,  Texas,  elevation  on 494 

Hickory  Flats,  Ala.,  elevations  at  and  near.  462 
Iliddenwater  Creek  Springs,  Wyo.,  eleva- 
tion near 511 

Higginsville.  N.  Y.,  elevations  at 407, 408 

Highland,  N.  Y.,  elevations  at  and  near 404 

Highland  Mills.  N.  Y. ,  elevation  at 405 

High  triangulation  station,  Cal.,  description 

of 376 

High  Twin  Harbors  triangulation  station, 

Wash.,  description  of 374 

Higsbee,  Wyo. .  elevation  near 610 

Hilgard,  Oreg. ,  elevations  at  and  near 559 

Hill, R.T., reference  to 49 

work  of 65, 76 

Hill  City,  S.  Dak.,  elevation  at 496 

Hlllebrand,W.F.,workof 94,96 

HlllerB,J.K.,workof 160 

Hilltop,  Colo.,  geographic  position  of 318 

Himrods,  N.  Y., elevations  at  and  near 412 

Hirz  triangulation  station,  Cal.,  description 

of 374 

Hoard,  W.  Va. ,  elevation  at 427 

Hobart,  Ohio,  elevation  at 466 

Hobbs.W.H.,workof 69,70 

H<Klges,J.W.,workof 420 

Hogback   triangulation  station,  Colo.,  de- 
scription of 316 

Hog  Springs  triangulation  station,  Texas, 

description  of 326 

Holcomb  Valley,  Cal.,  elevations  at   and 

near 524, 626 

Holiday,  Pa.,  elevation  at 435 

Holland,  Ohio,  elevations  at  and  near 466 

Holman,  J.  L.,  work  of 474 

Holman.  Paul,  work  of 132, 474 

Holmes,  J.  A.,  work  of 98 

Homan,  Ark.,  geographic  position  of 264 

Homeland,  Md., geographic  position  of 252 
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Homewood,  Pa. ,  elevations  at  and  near 431 

Homing  Creek,  W.  Va.,  elevations  on  and 

near 460 

Hookersville,  W.  Va.,  elevations  at  and 

near 462,454 

Hope,  Ark.,  elevation  at 477 

geographic  position  of 264 

Horatio,  Ark.. geographic  position  of 266 

Horse  Leg  triangulation  .station,  (ia.,  de- 
scription of 266 

Horseshoe,  N.  Y.,  elevations  at  and  near 398 

Horseshoe  Pond,  N.  Y.,  elevation  at 401 

Horton,  R.  E.,  work  of 97, 98 

Hosmer,  Ind..  geographic  position  of 261 

Hot  Lake,  Oreg..  elevations  at  and  near  —      659 

Hot  Spring.  Ark.,  elevation  at 477 

Hot  Springs.  S.  Dak.,  elevations  at  and  near.      500 

Hough,  Helen,  work  of 102 

Hoult,  W.  Va. ,  elevation  at  and  near 427 

Howardsvllle,  Md.. geographic  position  of .      254 

Howe.  Ernest,  work  of 77-78 

Howe  Creek,  N.  Y.,  elevation  on 888 

Howell  triangulation  station,  Pa.,  descrip- 
tion of 242 

Hubbard,  Wis.,  geographic  position  of 266 

Huckleberry  triangulation  station,  Wash.. 

description  of 351 

Hudson,  Ark., geographic  position  of 264 

Hulton,  Pa.,  elevation  at 426 

Humboldt,  Minn.,  geographic  position  of. . .      278 

Humphreys.  D.  C.  work  of 98 

Hunter,  B.C.,  work  of 159 

Hunting,  Wis.,  geographic  position  of 269 

Huntingburg,  Ind.,  geographic  position  of .      261 
Huntington.  Oreg..  elevations  at  and  near  .     562, 

563 

Hunts  Creek,  N.  Y.,  elevation  of 385 

Huntsville,  N.  Y.,  elevations  at  and  near ...      387 
Hunt  triangulation  station,  Wyo.,  descrip- 
tion of 286 

Huston  Run,  Pa.,  elevation  at 430 

Hutcherson,  Pa.,  elevations  at  and  near —      428 

Hyde.  G.E.,  work  of 135.140 

H  yde.  Md . ,  geographic  position  of 252 

Hydrographic  work,  progress  of 18-19 

Hydrography,  allotment  of  funds  to 64 

work  of  the  Division  of 42-13, 96-101 

1. 

Idaho,  complete<I  topographic  sheet.s  cover- 
ing areas  In  152 

elevations  in 517, 518-^24 

geologic  work  in 81 

hydrographic  work  in 100 

publications  on  gold,  silver,  and  associ- 
ated metals  in 28 

.survey  of  boundary  line  between  Mon- 

tanaand 149-150 

topographic  work  in 115, 116, 136, 142-143 

work  on  forest  reserves  in 12. 15, 16 

Illinois,  completed  topographic  sheets  cov- 
ering areas  in 152 

geologic  work  in 25 

publications  on  coal,  oil,  tuul  gas  Adds  In       30 

publications  on  water  resources  of 31 

topographic  work  in 115, 116, 131 
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Illustrations,  work  o£  Division  of 150-160 

Indiana,  completed  topographic  sheets  cov- 

cringareas  In 152 

geographic  positions  in 260-261 

geologic  work  in 25 

meridian  marks  in 262 

primary  traverse  in 120 

publications  on  gas  and  oil  fields  in 30 

publications  on  well  waters  of 31 

topographic  work  in l"15, 116, 132 

Indiana,  Pa.,  meridian  marks  at 250 

Indian  Creek,  Pa.,  elevation  on 442 

Indian  Mound  triangnlation  station, Colo., 

description  of 307-306 

Indian  Point  triangulation  station.  Wash., 

description  of 368 

Indian  Territory,  geologic  work  in 25, 77 

publications  on  asphalt  deposits  of 31 

publications  on  coal  fields  in 30 

Indian  triangulation  station,  Ala.,  descrip- 
tion of 267-258 

Infusorial  earth,  statistics  of  production  of.      109 

Ingersol,  Wis.,  elevation  at 469 

Insular  surveys,  considerations  of  costs  and 

conditions  of 47-69 

Iowa,  completed  topographic  sheets  cover- 
ing areas  in 153 

elevations  in 472-473 

primary  traverse  in 120 

topographic  work  in 115, 116, 131 

Irishman  triangulation  station,  Texas,  de- 
scription of 338 

Iron,  statistics  of  production  of  steel  and ...      103 

Iron  ore,  publications  on  deposits  of 29 

statistics  of  production  of 103 

Iron  Peak  triangulation  station,  Texas,  de- 
scription of 328 

Iron ville,  Ohio,  geographic  position  of 259 

Irving,  J.  D.,  work  of 77 

Isberg  Pass,  Cal.,  elevation  at 531 

Ishawooa  triangulation  station,  Wyo.,  de- 
scription of 296-297 

Island  Pass,  Cal ,  elevation  at 531 

Itaska,  Minn.,  geographic  position  of 272 

Ithaca,  N.  Y.,  elevations  at  and  near 419 


J  triangulation  station,  Wash.,  description 

of 370 

Jackson,  Pa,  elevation  at 421 

Jackson  Lake,  Wyo.,  elevation  at 515, 516 

Jackson  Summit,  Pa. ,  elevations  at  and  near     436 
Jackson   triangulation   station,  Wyo.,  de- 
scription of 302 

Jacobs  Ferry,  Pa. ,  elevation  at 442 

J  acobston ,  Mo. ,  elevation  near 475 

Jaggar,  T.  A. ,  j  r. ,  work  of 77, 80 

Janssen,  Ark.,  geographic  position  of 265 

Japan,  Mo.,  elevation  at 474,475 

Jeffriesburg,  Mo. ,  elevation  at 474 

Jennings,  J.  H.,  work  of 122,124,410,431 

Jerome,  Cal.,  elevations  at  and  near 535 

Jim  Day  Creek,  Cal.,  elevation  on 539 

Johnson.  T.  H.,  work  of 102 

Johnson,  W.  D.,  work  of 96 
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Johnston,  Pa.,  elevations  at  and  near 428 

Jones,  C.  C,  work  of leo 

Jones,  Oscar,  reference  to 114 

work  of 118,234 

Jones,  Pa.,  elevation  at 430 

Joppa,  Texas,  elevations  at  and  near 491 

Junction,  Minn.,  geographic  position  of . . . .  2T2 

Juniorsvllle,  Ark.,  geographic  position  of . .  263 

Juniper,  Oreg.,  elevations  at  and  near 563 

K. 

Kaighn,  J.  F.,  work  of 89 

Kalloch,  H.  K.,  work  of 570 

Kamela,  Oreg..  elevations  at  and  near 558 

Kanawha  River,  W.  Va.,  elevations  on 447 

Kanawha  and  Michigan   Railway,  eleva- 
tions along 417 

Kansas,  hydrographic  work  in 99 

publications  on  water  resources  of 31-32 

Karl  triangulation  station,  Pa.,  description 

of 247 

Kayaderosseros  Creek,  N.  Y.,  elevations  on  3»4, 386 
Keating,  Oreg.,  elevations  at  and  near. . .  566, 567 

Keen  Brook.  Cal.,  elevations  at  and  near  . .  530 

Keeneyvllle,  Pa.,  elevations  near 432 

Keepawa,  N.  Y.,  elevations  at  and  near. ...  392 

Keith,  Arthur,  work  of 73 

Kelley.  F*a  ,  elevation  at 425 

Kelly,  Wis  .  elevation  at 409 

geographic  position  of 269 

Kemp.  J.  F..  work  of 71 

Kendaia,  N.  Y.,  elevations  at  and  near 416 

Kennedy,  Minn.,  geographic  position  of. . .  278 

Kennerdell,  Pa.,  eievations  at  and  near 423 

Kcnnetto  Creek.  N.  Y.,  elevation  on 385 

Kent,  N.  H.,  work  of 160 

Kenwood,  Cal.,  elevations  at  and  near 551 

Kenwood,  N.  Y.,  elevations  near 408 

Keslers  Crosslaues,  W.  Va.,  elevations  at 

and  near 448 

Keuka  Lake,  N.  Y.,  elevation  at 412 

Keystone,  S.  Dak.,  elevation  at 496 

Kidd  Hill,  Ala.,  elevation  at 462 

Kilboum  City,  Wis. .  elevation  at 468 

geographic  position  of 266 

Kimball,  L.  L.,  work  of 102 

King,  Clarence,  work  on  mineral  resources 

under 22-23 

Kings,  N.  Y.,  elevation  near 383 

Kings  Crown  triangulation  station,  Ariz.. 

description  of 340-311 

Kingston,  Ohio,  elevations  at  and  near 456 

Kinnikinnick,  Ohio,  elevation  at 456 

Kittanning,  Pa.,  elevations  at 425 

meridian  marks  at 251 

Kittitas  Canyon,  Wash.,  elevation  in 5?2 

Kittson,  Minn.,  geographic  position  of 277 

Knecht,  C.  E.,  work  of 82 

Knight,  W.  C,  work  of 90 

Knowlhurst,  N.  Y.,  elevation  at 390 

Knowlton,  F.  H.,  work  of 92 

KnoxTille,  Pa.,  elevations  at  and  near 432 

Korty,  Nebr. ,  elevation  at 482 

Koyukuk  and  Chandlar  rivers,  Alaska,  sur- 
vey of  147-149 
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Kreiittner.  J.  W.,  work  of 156 

Kubel,  S.  J.,  work  ol 160, «8, 175 

L. 

Lacame,  Ohio,  elevation  near 467 

geographic  positions  at 259 

Laearpe  Creek,  Ohio,  elevation  on 467 

Lagrande,  Oreg..  elevations  at  and  near  ...      559 

Lagrange.  Qa.,  elevations  at  and  near 464 

Laguna  Creek,  Cal.,  elevation  near 542 

La  Honda,  Cal.,  elevations  at  and  near 540 

Lake,  Md..  geographical  position  of 253 

Lake  astronomic  station,  Wyo.,  description 

of 299-300 

Lakeside,  Wash.,  elevations  at 577, 578 

Lake  Shore  and  Michigan  Southern  Rail- 
way, elevations  along 437^139 

Lake  Superior  iron  region,  geologic  work  in       66 
Lake  triangulation  station,  Wyo.,  descrip- 
tion of 299 

Lakota,  N.  Dak.,  geographic  position  of 274 

Lallie.  N.  Dak.,  geographic  position  of 273 

Lambs  Creek,  Pa.,  elevation  near 436 

Lamont,  Iowa,  elevation  at 473 

Lane,  A.  C,  paper  prepared  by 101 

Lane.  Idaho,  elevation  at 522 

Laneburg.  A  rk. ,  elevation  at 478 

Langdon,  Pa.,  elevations  at  and  near 421 

Lansing,  Pa. ,  elevations  at  and  near 433 

Lanmore,  N.  Dak., geographic  position  of . .      275 

Lame,  Pa  ,  geographic  position  of 253 

Lasalle,  Colo.. geographic  position  of 318 

Las  Flores, Cal.,  elevation  at 535 

Latimer,  M.E.,  work  of 188 

Laughbery  Lake,  N.  Y.,  elevation  at 388 

Laurel.  Pa.. geographic  position  of 253 

Laurel  Brook,  Md  ,  geographic  position  of. .      252 
Lawrenceville,    Pa.,    elevations    at    and 

n  ear 432, 436 

Lawson,  A.C.,work  of 82 

Lead,  publications  on^ deposits  of  zinc  and.       29 

statistics  of  production  ot 104 

Lebanon,  N .  Y.,  elevations  at  and  near 409 

Leboeuf,  Pa., elevations  near 421 

Le  Come,  J.  N.,  work  of 82 

Leeds,  N.  Dak.,  geographic  position  of 273,274 

Leesburg,  Mo., elevation  at 475 

Leiberg,J.B.,workof 157 

Leidy.    See  Mount  Leidy. 

Leith.C.K-.workof 74,75 

Leith .  Pa. .  elevations  at  and  near 428 

Leivasy,  W.  Va.,  elevations  at  and  near. . .  451, 455 

Lemont,  Pa. ,  elevations  at  and  near 442 

Lemoy ne,  Ohio,  geographic  position  of 260 

Len  Landing,   Idaho,   elevations  at  and 

near 522 

Leon  triangulation  station,  Texas,  descrip- 
tion of 333 

Level,  Pa.,  elevations  at  and  near 443 

Levelmen,  list  of 376-381 

Leverett,  Frank,  work  of 85, 86 

Lewis,  I.  M.,  work  of 420 

Lewis  and  Clarke  Forest  Reserve,  Mont, 

work  in 14, 15, 16 

Lewiston,  Wis.,  geographic  position  of 266 

Lexington.  Cal. .  elevations  at  and  near ass 
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Libby  Creek,  Wash.,  elevation  near 579, 581 

Library,  work  of  the 188 

Lile,  W.  Va. ,  elevations  at  and  near 451 

Lime  City,  Ohio,  elevation  at 466 

Limestone,  statistics  of  production  of 112 

Lincol n ,  I nd . ,  geographic  posi tion  of 261 

Lindgren,  Waldemar,  work  of 81 

Lindley.  Pa., elevations  near 436 

Lindsay,  W.  A.,  work  of 151 

Lindsay,  Texas,  elevation  at 484 

Lippincott,  J.  B.,  paper  prepared  by 101 

work  of 96, 99 

Lithopolis.  Ohio,  elevations  at  and  near.  .*. .  458 
Little  Bald  Mountain,  Wyo.,  elevations  at 

and  near 608, 509 

Little  Bighorn  River,  Wyo.,  elevation  near.      510 

Little  Britain,  N.  Y.,  elevations  near 406 

Little  Falls,  W.  Va.,  elevations  at  and  near.      427 
Little  Goose  triangulation  station,  Wyo.,  de- 
scription of 281 

Little  Horn  triangulation  station.  Wyo.,  de- 
scription or 285 

Little  Marsh,  Pa.,  elevations  at  and  near . . .  432 
Little   Morongo  Canyon,  Cal.,  elevations 

near 527, 529 

Little  Rest,  N.  Y.,  elevation  near 402 

Little  Rock,  Ark.,  geographic  position  of..      268 

Little  Salmon  Lake,  N.  Y.,  elevation  at 400 

Little  Tupper  Lake,  N.  Y.,  elevations  at  and 

near 394,395,400 

LJungstedt,  O.  A.,  work  of 166 

Lloyd, W.J.,  work  of 134,135 

Loch  Raven,  Md.,  geographic  position  of . . .  252 
Lockbourne,  Ohio,  elevations  at  and  near. .  457 
Lock  hart,  Oreg.,  elevations  at  and  near. .  568, 569 

Lock  wood,  W.  Va.,  elevations  near 447 

Lodgegraas  Creek,  Wyo.,  elevations  on 508 

Lodi,  N.  Y.,  elevations  at 417 

Logans  Ferry,  Pa.,  elevation  at 425 

Logansport,  Pa.,  elevation  at 426 

Lone  Elm  triangulation  station,  Texas,  de- 
scription of 329 

Lone  Grave  triangulation  station,  Wash., 

description  of 360 

Lone  Pine  triangulation  station.  Wash., de- 
scription of 362 

Long  Lake,  N.  Y. ,  elevations  at  and  near. . .     394, 

395,396,398,399 
Long  Lake  West,  N.  Y.,  elevations  at  and 

near 392,393,394 

Longmont,  Colo. ,  geographic  position  of 319 

Lookout  triangulation  station,  Wash.,  de- 
scription of 358 

Loa  Gatos,  Cal.,  elevations  at  and  near 538 

Lotman  triangulation  station,  Texas,  de- 
scription of 325 

Lovell,W.H.,workof 123,384 

Lovell  triangulation  station,  Wyo.,  descrip- 
tion of 288-289 

Lowell  triangulation  station,  Me.,  descrip- 
tion of 230 

Lower   Hillville,    Pa.,   elevations  at  and 

near 424 

Lucy  ville,  Pa.,  elevations  at  and  near 429 

Lupton,  Colo.,  geographic  positions  in 318 

Luther,  W.  Va. ,  elevations  at  and  near 427 
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Luther,  Mo.,  elevation  at 474 

Lyndon,  Wis.,  geographic  position  of 266 

Lynn,  Ind.,  geographic  position  of 261 

Lynn  Canal,  Alaska,  survey  of  region  be-  "• 

tween  Eagle  City  and 146-147 

Lyons,  N.  Y.,  elevations  at  and  near 415 

Lytic  Creek ,  Cal. ,  elevation  on 630 

M. 

Mabel  vale,  Ark.,  geographic  position  of  —      268 

Madison,  Wis., geographic  position  of 266 

Magnesite,  statistics  of  production  of 112 

Magnolia,  Cal.,  elevation  at 516 

Magnolia,  Colo., geographic  position  of 319 

Mahoning,  Pa.,  elevation  at 424 

Mail  Cabin  Creek,  Wyo.,  elevation  near  —     513 
Maine,  completed  topographic  sheets  cover- 
ing areas  in 153 

cooperative  work  with 114, 126 

descriptions  of   triangulation  stations 

in 228-284 

geologic  work  in 70 

topographic  work  in 115, 116, 126 

triangulation  in 119 

Malory,  Minn.,  geographic  position  of 277 

Malvern,  Ark.,  elevation  at 477 

geographic  position  of 263 

Manastash  Creek,  Wash.,  elevation  on...  570,571 
Manchester,  N.  Y.,  elevations  at  and  near.  411 
Mandeville,  Ark.,  geographic  position  of . .  264 
Manganese  ore,  statistics  of  production  of. .      104 

Manhattan,  Pa.,  elevation  at 434 

Manning,  Van  H.,  work  of 136,518 

Manning,  W.  R.,  work  of 664 

Manning  Knob,  W.  Va. ,  elevations  near 455 

Manorville,  Pa.,  elevation  at 425 

Mansfield,  Pa.,  elevations  at  and  near 435 

meridian  marks  at 251 

Mapes,  N.  Dak.,  geographic  jjodtion  of 274 

Maple  Grove,  Md. ,  geographic  position  of . .     254 

Maps,  geologic,  work  on 164-168 

Maps,    topographic,    completed    during 

year  152-154 

work  on 168-175 

Marathon,  Wis. ,  geographic  poei  tlon  of 269 

Marble,  publications  on 31 

Marble  Falls,  Texas,  elevations  at  and  near.     493 

Marcy,  Ohio,  elevations  at  and  near 458 

Maricopa,  Ariz.,  base  line  at 339 

Maricopa  northwest  base  triangulation  sta- 
tion, Ariz. ,  description  of 346 

Maricopa  southeast  base  triangulation  sta- 
tion, Ariz. ,  description  of 345 

Marion,  W^is.,  geographic  position  of 269 

Markham  triangulation  statiop,  Utah,  de- 

'  scription  of 348-349 

Mark  West  Springs,  Cai.,  elevations  at  and 

near 552 

Marl,  publications  on  deposits  of 32 

statistics  of  production  of 113 

Marlboro,  N .  Y. ,  elevation  near 405 

Marquette  triangulation  station,  Wyo.,  de- 
scription of 295 

Marsh,  O.  C,  biographic  sketch  of 189-204 

Marshall,  R.  B.,  work  of 139, 144. 531 

Marshan  Lake,  Minn.,  elevation  at 471 
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Marsh  Creek.  Pa. ,  ele  vat  ions  near 434^ 

Marshfteld,  Wis.,  geographic  position  of..  267,268- 
Marshfield  and  Southeastern  Railway,  geo- 
graphic positions  along 267 

Martin,  G.  C,  work  of ^  74 

Martinez  triangulation  station.  Texas,  de- 
scription of 331 

Maryland,  completed    topographic  sheets 

covering  areas  in 1?>3 

cooperative  work  with 114, 125 

elevationsin 443-445,446 

geographic  positions  in 252, 253, 254 

geologic  work  in 74 

hydrographic  work  m 98 

publications  on  marls  in 32 

topographic  work  in 115,116,125-126 

triangulation  in 119- 

Marysville,  Texas,  elevations  at  and  near. .      4^5 
Mason  Crossing,  Texas,  elevations  at  and 

near 486,487 

Masons,  Ark.,  geographic  position  of 2U:i 

Maasachusctts,  geologic  work  in 65.68,69.70- 

publications  on  coal  fields  in 30 

publications  on  marble  in 31 

Mather,  Wis.,  geographic  position  of 267 

Matthes,  F.  E.,  work  of 140- 

Matthcs.  G.  H.,  work  of 96,97 

Matvillc,  Ohio,  elevation  near 461 

Maumee,  Ohio,  elevation  at 466 

geographic  position  of 260 

Mau.ston,  W'is.,  meridian  marks  at 271 

Maxwell,  Nebr.,  elevation  at 48*2 

Maxwell,  Oreg.,  elevations  at  and  near 554 

Mayfleld,  Cal.,  elevations  at  and  near 537 

MayAeld,  N.  Y., elevations  at  and  near 385 

Maynard,  Iowa,  elevation  at 473 

Mazatzal  triangulation  station,  Ariz.,  de- 
scription of 342-343 

McBeth,J.  F..  work  of 13.i 

McChesney.J.D.,  workof 186 

McCormick,  James,  work  of 122, 123, 168 

McCord,J.  L.,workof 188 

McCullooh  triangulation  station,  Wyo.,  de- 
scription of 292-293 

M  c  Daniels  Can  yon ,  Wash . ,  elevations  in...      576 
McDowell  Mountain,  Ariz.,  geographic  posi- 
tion of 347 

McFarland  Creek,  Wash., elevation  near.  578.582 
McGhee's  bridge,  Ala.,  elevations  at  and 

War 468 

Mclntyre,  N.  Y.,  elevation  at 401 

McKain,  Pa.,  elevations  at  and  near 425- 

McKean,  Pa.,  elevations  at  and  near 437 

McKee,  R.  H..  work  of 136,137.564 

McKinley  triangulation  station,  Colo.,  de- 
scription of 311-312 

McKlnney,  R.  C.  work  of 129, 132, 470 

McNair,  E.  L.,  work  of 118. 

123, 124, 287-288. 383, 420 

Meacham,  Oreg.,  elevations  at  and  near 55» 

Meacham  Creek,  Oreg. .  elevation  on 557 

Meadowbrook,  N.  Y.,  elevations  near 406, 407 

Meadow  River,  W.  Va. ,  elevation  on 449 

Mead vi He,  Pa., elevations  at  and  near 422 

.Medford,  Wis., geographic  position  of 268 

mcrUl ian  marks  at 271 
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Medicine  Lake,  Minn.,  elevation  at 472 

Medicine   triangulation  station,  Wyo.,  de- 
scription of 287 

Medimont,  Idaho,  elevation  at 622 

Melitta,  Cal.,  elevations  at  and  near ^M 

Mel  vale,  Md. ,  gfeographic  position  of 253 

Mena,  Ark . ,  geographic  position  of 266 

Mendenhall,  W.  C,  work  of 84 

Menlo  Park,  Cal.,  elevations  at  and  near ...      637 
Menora  Ferry,  Wyo. ,  elevations  at  and  near.     516 

Merced  Pass,  Cal.,  elevation  at 681 

Merrill,  Wis.,  elevation  at 469 

Mesa  triangulation  station.  Wyo.,  descrip- 
tion of 291-292 

Mesqufte  Creek,  Texas,  elevation  on 487 

Metalliferous  deposits,  publications  on 27-29 

Metallic  paint,  statistics  of  production  of. . .      Ill 

Metals,  statisUcs  of  production  of 108-106 

Metamorphic  geology,  organization  of  Divi- 
sion of  pre-Cambrian  and 21 

Metcalf ,  Pa. ,  elevations  at  and  near 426 

Methow,  Wash.,  elevation  at 578 

Methow  River,  Wash. ,  elevations  near 578. 

579,580 

Mica  Bay,  Idaho,  elevations  at  and  near 523 

Michigan,  elevations  in 465 

geologic  work  in 25, 74-75 

publications  on  iron-ore  deposits  in 29 

topographic  work  in 115, 116, 181-182 

Michigan,  N.  Dak.,  geographic  position  of .     275 

Middlebuig,  Pa.,  elevation  at 432, 435 

Middle  Grove,  N.  Y.,  elevations  at  and  near.      886 
Middle  Saigent  Pond,  N.  Y..  elevation  at ..      400 

Mlddleton.  Jeffernon,  work  of 102 

Millbrook,  N.  Y.,  elevations  at  and  near ...      402 

Mill  Creek,  Pa.,  elevation  on 436 

Miller.  W.  L.,  work  of 127,128,461 

Miller  Creek.  Cal.,  elevation  on ms 

Miller  triangulation  station,  Texas,  descrip- 
tion of 331-332 

Milleni,  Pa.,  elevations  at  and  near 421 

Millers  Ferry,  W.  Va. ,  elevation  at 449 

MiUerton,  N.  Y.,  elevations  at  and  near 408 

Mills.  Pa.,  elevations  at  and  near 433 

Millstones,  statistics  of  production  of 109 

Mill  Village,  Pa.,  elevations  at  and  near ...      421 

Milo,  N.  Y.,  elevations  at 412 

Milo  Center.  X.  Y.,  elevation  at 412 

Milton,  K.  Y'.,  elevations  at  and  near 404, 406 

Milton  Center,  N.  Y.,  elevation  at 384 

Minefield,  Md.,  geographic  position  of 252 

Mineral  districts,  publications  on 27-32 

Mineral  Mountain,  Ariz.,  geographic  posi- 
tion of 347 

Mineral  Resources,  allotments  of  funds  to 

Division  of 6.> 

work  in  relation  to 22-43 

work  of  Division  of 101-113 

See.  alto  Mining  and   Mineral  Re- 
sources, Division  of. 
Mineral  waters,  statistics  of  production  of. .      112 
Mines  and  Mining,  proposed  Division  of...  22-47 
Mining  and  Mineral  Resources,  organiza- 
tion of  Division  of 21 

Mining  industry,  relation  of  the  Sur>'ey  to 

the 32-17 
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Mining  bureaus,  duties  of  foreign 47 

Minneapolis,  Minn.,  geographic  positions 

in 272 

Minnesota,   completed  topographic  sheets 

covering  areas  in 158 

elevationsin 471-472 

geographic  positions  in 272, 276-278 

geologic  work  In 74-76 

primary  traverse  in 120 

publications  on  iron-ore  deposits  in 29 

topographic  work  in 115, 116. 130-131 

Minnewaukon,  X.  Dak.,  geographic  posi- 
tion of 273 

Minnow  Lake.  N.  Y.,  elevation  at 400 

Mission  Creek,  Cal.,  elevation  on 626 

Mission  Hill  triangulation  station,  Texas, 

description  of 330 

Missiesippi,  paleontologic  work  in 93 

Mississippi  region,  geologic  work  in 74-78 

Mississippi  Valley,  hydrographic  work  in  .       96 
Missouri,  completed  topographic  sheets  cov- 
ering areas  in 153 

elevations  In 474-475 

publications  on  zinc  and  lead  deposits 

of 29 

topographic  work  In 115, 116, 132 

Missouri,  Kansas  and  Texas  Railway,  ele- 
vations along 484 

Mistletoe,  Ark. .  geographic  position  of 264 

Mitchell.  M.  H.,  work  of 169 

Mitchells,  N.  Y.,  elevation  at 416 

MotHt.  F.  H.,  work  of 69 

Monozite,  statistics  of  production  of 112 

Monclova,  Ohio,  elevation  at 466 

Monongahela  City,  Pa.,  elevations  at  and 

near 430 

Monongahela  River,  Pa. ,  elevation  on 429 

Monroe,  N.  Y'. ,  elevations  at  and  near 406 

Montague,  Texas,  elevation  at  and  near 486 

Montana,  completed  topographic  sheets  cov- 

ering  areas  in 168 

geologic  work  in 25, 79,81 

hydrographic  work  in 100 

publications  on  coal,  oil,  and  gas  fields 

in 80 

publications  on  copper  deposits  of 29 

publications  on  gold,  silver,  and  associ- 
ated metals  In 28 

publications  on  iron-ore  deposits  in 29 

sur\'ey  of  boundary  line  between  Idaho 

and 149-160 

topographic  work  in 115, 116, 133, 136 

work  on  forest  reser\'e8  in 12, 14, 15, 16 

Montana,  W.  Va. ,  elevation  at 427 

Monterey,  N.  Y.,  elevations  at  and  near . .  414,415 

Monterey,  Pa.,  elevations  at  and  near 423, 421 

Montezuma,  Cal.,  elevation  at  and  near 638 

Montlcello,  Cal.,  elevations  at  and  near . .  644, 546 

Moore,  W.S.D.,  work  of 461 

Moorefleld ,  Nebr. ,  elevation  at 481 

Moorhead,  Minn. ,  geographic  position  of. . .      276 

Moose  Pond,  N.  Y.,  elevation  at 400 

Morgan  triangulation  station,  Colo.,  descrip- 
tion of 815 

Morgan  town,  W.  Va.,  elevations  at  and 

near 427 
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Morman  Mill,  Texas,  elevations  at  and  near.      498 

Momingside,  Pa., elevation  at 426 

Morrill,  W.N.,  work  of 125,126 

Morris,  Ark.,  elevation  at 478 

Morrison,  Mount.    See  Mount  Morrison. 
Morrison ville.  Wis. ,  geograpbic  position  of .      266 
Morrlsville,  N.  Y.,  elevations  at  and  near. . .      408 

Morsell,W.F.,workof 184 

Morton  Mill,  Texas,  elevation  at 498 

Moses  Creek,  Idaho,  elevation  near 517 

Moses  triangulatlon  station,  Wash.,  descrip- 
tion of 865-866 

Mosgrove,  Pa.,  elevations  at  and  near 424 

Mosherville,  N.  Y. ,  elevation  at 386 

Mosinee,  Wis.,  elevation  at 469 

Mountain  View,  Cal.,  elevations  at  and 

near 637 

Mountainville,  N .  Y. ,  elevations  near 405 

Mount  Conness  triangulation  station,  Cal.. 

elevation  at 681 

Mount  Harris  triangulation  station,  Me., 

description  of 238-234 

Mount  Leidy  triangulation  station,  Wyo., 

description  of 800 

Mount  Lookout,  W.  Va.,  elevations  at  and 

near 448 

Mount  Morrison  triangulation  station,  Colo., 

description  of 316-317 

Mount  Ranier  Forest  Reserve,  Wash.,  work 

in 18,15,16,144 

Mount  Saunders  triangulation  station,  Me., 

description  of 230-231 

Mount    Sheridan    triangulation    station, 

Wyo.,  description  of 800 

Mount  Tiffany  triangulation  station.  Wash., 

description  of 367 

Mount  Wilson,  Md. .  geographic  position  of.      264 
Mount  Washington,  Md.,  geographic  posi- 
tion of 268 

Mound  Springs,  Cal.,  elevation  at 626 

Muddlety,  W.  Va. ,  elevations  at  and  near . .      461 
Muddy  Creek,  Pa., geographic  position  of . .  .  263 

Muddy  Pass,  Wyo. ,  elevations  near 512 

Mud  Pond,  N.  Y. ,  elevation  at 400 

Muenster,  Texas,  elevation  at 484 

Muldrow,  H.  L.,  work  of 469 

Muldrow ,  Robert,  work  of 180, 469 

MulhoUon,  N.  Y.,  elevation  at 437 

Munnsville,  N.  Y.,  elevations  at  and  near  . .      408 

Munroe,  Hersey ,  work  of 126, 127, 456 

Munson ville,  N.  Y. ,  elevation  at 385 

Murlin,A.E.,workof 144,670 

Murray,  W.  Va.,  elevation  at 427 

Myers,E.W.,  workof 96 

Myra,  Texas,  elevation  at 484 

Myrtle,  Nebr.,  elevation  at 480 

N. 

Naches  River,  Wash. ,  elevations  near .  678, 674, 675 

Napa,  Cal.,  elevations  at  and  near 547, 648, 649 

Naruna,  Texas,  elevations  at  and  near 487, 488 

Nasty  Creek,  Wash.,  elevations  on 676 

National  Museum,  acknowledgments  to . . .       58 

Natural  gas,  statistics  of  production  of 108 

Neal, Pa., elevation  nt 425 

Nebraska,   completed   topographic  sheets 

covering  areaH  In 153 
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Nebraska,  elevations  in 471M83 

hydrographic  work  in 99 

publications  on  water  resource  of 32 

topographic  work  in 115, 116, 181 

triangulation  in 120 

Needles,  Wyo. ,  elevation  near 614 

Nehasane,  N.  Y.,  elevations  at  and  near 392 

Nehasane  Lake,  N.  Y.,  elevation  at 892 

Neier,  Mo.,  elevation  at 474 

Nelson,  Pa. ,  elevations  at  and  near 431 

Nevada,  geologic  work  in 25, 81, 82-8*3 

hydrographic  work  in 100 

publications  on  gold,  silver,  and  asso- 
ciated metals  in 28 

publications  on  quicksilver  deposits  of.       29 

Newark,N.Y.,elevaUonsatand  near 410 

Newburg,  N.  Y.,  elevations  at  and  near 406 

Newburg,  Dutchess  and  Connecticut  Rail- 
road, elevations  along 408-404 

Newburg  Junction,  N.  Y. ,  elevation  near. . .      406 

Newcastle.  Wyo.,  elevation  at 502, 504, 505 

Newcomb,  N.  Y.,  elevations  at 399 

Newell ,  F.  H.,  work  of 96 

New  England,  geologic  work  in 68-71 

hydrographic  work  in 97 

New  Freedom ,  Pa. ,  geographic  position  of . .     268 

New  Jersey,  geologic  work  in 69 

publications  on  zinc  and  lead  deposits  of      29 

New  Kensington,  Pa.,  elevation  at 425 

New  Lisbon,  Wis., geographic  position  of . . .      266 
New  London  Junction,  Wis.,  geographic  po- 
sition of 269 

New  Mexico,  hydrographic  work  in 100 

Newnan  triangulation  station,  Ga.,  descrip- 
tion of 265 

New  Pond,  N.  Y.,  elevation  at 400 

New  Rockford,N.  Dak.,  geographic  position 

of 278 

New  Windsor,  N.  Y.,  elevation  at 406 

New  York,  completed  topographic  sheets 

covering  areas  in 158-154 

cooperative  work  with 114, 122 

descriptions  of  triangulation  stations 

in 234-239 

elevations  in 382-419, 481 .  437-438 

geologic  work  in 25, 71 

hydrographic  work  in 97-98 

publ  Ications  on  i  ron-ore  deposi  ts  i  n 29 

topographic  work  in 115,116,122-123 

triangulation  in 117-118 

New  York  Central  and  Hudson  River  Rail- 
road, elevations  along 391-392, 411, 436 

Niagara,  N.  Dak. ,  geographic  position  of 275 

Nicedah  Junction,  Wis. .  geographic  position 

of 267 

Nichols,  H.H.,  work  of 159 

Nickel,  statistics  of  production  of 104-105 

Ninety-eighth  meridian,  survey  of 150-151 

Nixon  triangulation  station,  Texas,  descrip- 
tion of 328-329 

Nocona,  Texas,  elevations  at  and  near. . .  484, 485 

Nolan,  Oreg.,  elevations  at  and  near 555 

Nome  gold  belt,  work  in 18 

Norric,  Wis.,  elevation  at 469 

geographic  x>osition  of 269 

Northampton,    N.  Y.,    elevations  at  and 

ncnr 385,386,387,388 
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North  Butte,  Ariz.,  (^i-ographic*  ptwition  of . .  347 
North    Carolina,   completed    topographic 

sheets  covering  areas  in •  163 

geologic  work  in 73, 80 

hydrographic  work  in 96 

publications  on  copper  deposits  of 29 

publications  on  iron-ore  deposits  in. . . .        29 

topographic  work  in 115, 116, 127 

Northcote  station,  Minn.,  geographic  posi- 
tion of 278 

North  Crt»ek,  N.  Y. ,  elevations  at  and  near . .  383 
North  Dakota,  geographic  positions  in  . . .  273-276 
Northern     Central     Railway,     elevations 

along 41(M12 

geographic  positions  along 2.53 

Northern  Pacific  Railway, geographic  posi- 
tions along 278, 276 

North  Hector,  N .  Y . ,  elevation  at 417 

North  Navarre triangiilation station.  Wash., 

description  of 359 

North  Platte.  Nobr. ,  elevation  at 482 

North  Pond,  X.  Y. ,  elevation  at 395 

North  Powder,  Oreg.,elevationBatand  near.      560 

North  Reading,  N.  Y. ,  elevation  near 415 

North  River,  N.  Y.,  elevations  near 397, 398 

North  Rocky  Creek,  Texas,  elevation  on  . . .      490 

North  RoHO,  X.  Y. ,  elevation  near 415 

North  Sargent  Pond,  N.  Y'. ,  elevation  at 400 

North ville,  X.  Y.,  elevations  at  and  near  ...      388 

Norton ,  Oreg. ,  elevations  at  and  near 561 

Norway,  Witt. ,  geographic  position  of 267 

Notch  ClifT,  Md., geographic  position  of 252 

Nunda  triangulation  station,  N.  Y.,  descrip- 
tion of 238 
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Oak  Harbor,  Ohio,  elevations  at  and  near  . .      467 

geographic  position  of 259 

Oak  Hill,  Mo.,  elevation  at 475 

Oak  Knoll,  Cal.,  elevations  at  and  near 547 

Oakland,  Ind.,  geographic  position  of 261 

Oakmont,  Pa.,  elevation  at 426 

Oak  Mountain  triangulation  station,  (la., 

description  of 255 

Oakville,  Cal.,  elevations  at  and  near 646 

Oaks  Comers,  X.  Y.,  elevation  at 410 

Oatmeal  Creek,  Texas,  elevation  on 496 

Obar  triangulation  station,  Texas,  descrip- 
tion of 322-323 

Oberon,  N.  Dak. ,  geographic  position  of 273 

Ochee.  statistics  of  production  of Ill 

Oel wein,  Iowa,  elevation  at 473 

Ogden,  Ark.,  geographic  position  of 264 

O'Harra,  C.  C,  work  of 76 

Ohio,  completed  topographic  sheets  cover- 
ing areas  in 154 

elevations  in 456-461,465-467 

geographic  positions  in 259-260 

geologic  work  in 25, 72, 85 

hydrographic  work  in 98 

primary  traverse  in 120 

publications  on  gas  and  oil  fields  In SO 

publications  on  well  waters  of 31 

topographic  work  in 115, 1H5,  V26,  i:U-132 

Ohio  Pylc,  Pa. ,  elevation  at 441 
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Oblman,  Wyo.,  elevation  at 510 

Ohm,  F.C.,  workof 83 

Ohm,  W.,  work  of 83 

Oil,  publications  on  gas.  coal,  and 29-30 

Oil  Creek,  Wyo.,  elevations  near 501 

Oil  Spring,  Wyo. ,  elevation  at 502 

Oilstones,  statistics  of  production  of 109 

Ojata,  N.  Dak.,  geographic  position  of 275 

Oklahoma,  hydrographic  work  in 99 

Okolona,  Ark.,  elevation  at 479 

Old  Dominion  triangulation  station.  Wash., 

description  of 350-351 

Older,  ClilTord,  work  of 475 

Old  Woman  Springs,  Cal.,  elevations  near. .      526 

Oliphant,  Pa. ,  elevations  at  and  near 428 

Olive,  Cal.,  elevations  at  and  near 533, 534 

Olympic  Forest  Reserve.  Wash.,  work  in  . . .  13, 16 

Omaha,  Ala.,  elevation  at 463 

Oneida,  X.  Y.,  elevations  at  and  near 408 

Oneida,  Wis., geographic  position  of 270 

Oneida  Castle,  X.  Y. ,  elevations  near 408 

O'Xeil  Flow, X.  Y., elevation  at 400 

Opekiska,  W.  Ya. ,  elevations  at  and  near ...      427 
Ophelia,  W.  Va.,  elevations  at  and  near  . .  450,451 

Orchard,  Ark.,  elevation  at 476 

Oregon,  completed  topographic  sheets  cov- 
ering areas  in 154 

elevationsin 558^70 

geologic  work  in 26, 83 

hydrographic  work  in  100 

paleontologic  work  in 91 

publications  on  coal  field  in 30 

publications  on  gold,  silver,  and  asso- 
ciated metals  in 28 

topographic  work  in 115, 1 16. 136-137 

work  on  forest  reserves  in 13. 15, 16 

Oregon  Railroad  and  Navigation  Company. 

elevations  along  track  of 553-^664 

Organization  of  the  work  of  the  Survey, 

table  showing 61 

Orleans,  N.  Y.,  elevation  at 411 

Osage,  Wyo.,  elevation  near 504 

Osage  Mills,  Ark.,  elevation  at 476 

Osceola,  Pa.,  elevations  at  and  near 432 

Oswego,  N.  Y'.,  elevation  at 410 

Otsego  Lake,  X.  Y.,  elevation  at 401 

Outcrop,  Pa.,  elevation  at 428 

Ovid.  X.  Y.,  elevation  at 416 

Ovid  Center,  X.  Y.,  elevations  at  and  near.      419 

Owasso  Lake,  Minn.,  elevation  at 471 

O wings  Mill,  Md.,  geographic  position  of . .      254 

Owls  Head  Pond,  N.  Y.,  elevation  at 400 

Oxford,  N.  Y.,  elevations  at  and  near 406 

P. 

Pacific  coast  region,  geologic  work  in 68, 82 

Pacific  section  of  top<^raphy,  report  of  level 

work  by 518-581 

report  of  triangulation  by 348-375 

work  by 136-i:»,  142-145 

Packer  Creek,  Ohio,  elevation  on 466,467 

Pactola.  S.  Dak.,  elevation  at 497 

Page,  M.  P.,  work  of 518 

Paint,  metallic,  statistics  of  production  of .      Ill 
Painteil  Post,  X.  Y.»  elevations  near 415 
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Paintrock  lakeH,  Wyo.,clevationflnear...  618,514 
Paint  Rock  triangulatlon  station,  Wash.. 

description  of 353 

Paleontologic  work,  allotments  of  funds  to.       62 
Paleontology,  organization  of  Dlviaion  of. .       21 

work  of  Division  of 8*-M 

Palo  Alto,  Cal.,  elevation  at 537 

Parker,  E.  W.  work  of 102,107 

Parker,  Pa.,  elevations  at  and  near 423 

Parkman,  Wyo..  elevation  at 510 

Parkton,  Md.,  geographic  position  of 253 

Parnassus,  Pa.,  elevations  at  and  near 425 

Parshall,  A.  J.,  work  of 100 

Papago  Butte  triangulatlon  station,  Aris., 

description  of 347 

Pasco.  Oreg.,  elevation  at 564 

Passadumkeag  Mountain  triangulatlon  sta- 
tion. Me,,  description  of 228 

Paul,  E.  G.,  work  of 96,97,98 

Pawnee,  Nebr,.  elevation  at 482 

Paxton,  Nebr..  elevation  at 482 

Peachtree  triangulatlon  station,  Texas,  de- 
scription of 336-837 

Pea  Cove  triangulatlon  station.  Me.,  descrip- 
tion of 2S1-232 

Peaked    Mountain    triangulatlon  station. 

Me.,  description  of ....  ^ 230 

Pearson  Branch.  W.  Va..  elevation  on 452 

Peasley  Hill  triangulatlon  station.  Me.,  d*> 

Rcription  of 229 

Pecksport,  N.  Y.,  elevations  near 410 

PecktonvlUe,  Md..  elevations  at  and  near  .      446 

Pellen,  J.  H..  work  of 159 

Peltier  Lake,  Minn.,  elevation  at 471 

Pendleton.  Oreg.,  elevations  at  and  near  . .      556 
Pend  Orielle  Lake.  Idaho,  elevations  at  and 

near • 521 

Penn,  X.  Dak.,  geographic  {)08ition  of 274 

Pennsylvania,      completed      topographic 

sheets  covering  areas  in 154 

cooperative  work  with 114, 123 

descriptions  of  triangulatlon  stations 

in 240-249 

elevations  in 421-426, 427-436, 437-444, 446  i 

geographic  positions  in 252-258, 254 

geologic  work  in 71, 74 

hydrographic  work  in 98 

meridian  marks  in 250-252 

paleontologic  work  in 90 

publications  on  coal  fields  in 80 

topographic  work  in 115, 117, 123-126 

triangulatlon  in 118 

Penn  Yan,  N.  Y.,  elevations  at  and  near 412 

Peralta,  Cal.,  elevations  at  and  near '.     533 

Perkins, E. T.,  jr.,  work  of 137, 144, 524 

Perla,  Ark.,  geographic  position  of 2SS 

Perry,  Oreg.,  elevations  at  and  near 559 

Perrj'sburg,  Ohio,  elevation  near 466 

Perry  triangulatlon  station,  N.  Y.,  descrip- 
tion of 238-239 

Perr>'>ille,  N.  Y.,  elevations  at  and  near 407 

Perth,  N.  Y.,  elevation  near 385 

Peterboro,N.Y.,  elevations  at  and  near..  407,408 

Peter  Creek,  Texas,  elevation  on 486 

Peters,  W.  J.,  work  of 86,137,145 

Petersburg,  N.  Dak. ,  geographic  poM  tion  of .      275 


Page. 

Peters  Creek,  Pa.,  elevation  at  and  near 4iw 

Petroleum ,  statistira  of  production  of 107 

Pfell  triangulatlon  station,  Texas,  descrip- 
tion of 831 

Phelps,  N.  Y.,  elevations  at  and  near 410 

Phelps  Junction,  N.  Y.,  elevations  at  and 

near 410,411 

Philippine  Islands,  conditions  and  cost  of 
topographic  and  geologic  survey 

of 52-65,58 

geologic  work  in 87 

E'hillips  Run,  W.  Va.,  elevation  on 451 

Phillipston,  Pa.,  elevations  at  and  near 424 

Phillips  triangulatlon  station,  Wyo.,  de- 
scription of 806 

Phoenix.  Ariz.,  geographic  position  of 847 

Phcenix,  Md.,  geographic  position  of 258 

Phosphate  rock,  statistics  of  production 

of 109-110 

Phosphates,  publications  on  deposits  of 31 

Photographic  laborator)*,  work  of 160-161 

Physical  and  Chemical  Research,  organiza- 
tion of  Division  of 21 

Pickett  triangulatlon  station,  Wyo.,  descrip- 
tion of 295-296 

Piercefleld,  N.  Y..  elevations  at  and  near. . .      393 

Pigments,  statistics  of  production  of 111-112 

Pike,  Albert,  w^ork  of 127,447 

Pikes  Peak  Forest  Reserve,  Colo.,  work  in. .  15, 16 

Pilcher  Pond,  N.  Y.,  elevation  at 400 

Pilot  Grove  triangulatlon  station,  Texas,  de- 
scription of 326-326 

Pima  Butte  triangulatlon  station,  Ariz.,  de- 
scription of 345-346 

Pinal  Mountain  triangulatlon  station,  Ariz., 

description  of 340 

Pine  Mountain  and  Zaca  Lake  Forest  Re- 
serve, Cal.,  work  in 12 

Pine  Plains,  N.  Y.,  elevations  at  and  near  .      404 
Pine  tree   triangulatlon   .station.  Me.,  de- 
scription of 232 

Pinon  Hollow,  Ark.,  elevation  at 476 

Pipestone  Canyon,  Wash.,  elevation  near. . .      581 

Pittman,  Ala.,  elevation  near 46S 

Pittsburg,  Pa.,  elevations  at 420. 426, 431, 440 

Pittsville  Junction,  Wis.,  geographic  posi- 
tion of  267 

Platea,  Pa.,  elevations  at 440 

Platinum,  statistics  of  production  of 105 

Platte  Peak,  Colo., geographic  position  of . .  319 
PlattevlUe,  Colo.,  geographic  position  of . . .  319 
Pleasant   Lake,  N.  Y.,  elevations  at  and 

near 393,401 

Pleasant  Valley,  N.  Y.,  elevations  at  and 

near 402,414 

Pleasant  Valley,  Oreg.,  elevations  at  and 

near 561. 568 

Pleistocene  Geology,  organization  of  Divi- 
sion of 21 

Plumbley  Lake,  N.  Y., elevation  at 400 

Plum  Creek  Forest  Reserve,  Colo.,  work  In.  15, 16 

Plummer,  F.  G.,  work  of 157 

Pocahontas,  Oreg.,  elevations  at  and  near. .  565 
Point  Marion.  Pa.,  elevations  at  and  near . .     427, 

428,442,448 
Poison  Creek,  Wyo.,  elevations  near. .  511. 512, 518 
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Pont,  Pa. ,  elevations  at  and  near 440 

Pool,  W.  Va.,  elevations  near 44« 

Portage,  Wis.,  elevations  at 470 

ffeographic  position  of 266 

meridian  marks  at 271 

Portage  River,  Ohio,  elevation  on 467 

Port  Deposit,  Md.,  elevations  at  and  near  . .      444 

Porter,  Dwight,  work  of 97 

Port  Hudson,  Mo. ,  elevation  at 474 

Portola,  Cal.,  elevations  near 541 

Porto  Rico,  conditions  and  cost  of  topo- 
graphic and  geologic  survey  of . .  49-61,57 

Post,  W.  8.,  work  of 279 

Postern  Butte,  Aris.,  geographic  position  of.      317 
Post  Falls,  Idaho,  elevations  at  and  near ...     518, 

519,523 
Potter  Brook ,  Pa. ,  elevations  at  and  near ...  433 
Potter  Center,  N.  Y. ,  elevations  at  and  near.  413 
Poughkeepsie,   N.   Y.,  elevations  at  and 

near 401, 404 

Powder  River,  Oreg.,  elevations  on 667, 668 

Powder  River,  Wyo. ,  elevations  near 512 

Powell,  J.  W.,  work  on  mineral  resource^! 

under 23 

Powell,  W.  Va. ,  elevation  at 426 

Powell  Creek,  W.  Va..  elevation  on 452 

Powell  Mountain,  W.  Va.,  elevations  at —      452 

Poynette,  Wis.,  elevation  at 470 

geographic  position  of 266 

Pratt.«».  X.  Y.,  elevations  near 406 

Prattoburg  triangulatlon  station.  N.  Y.,  de- 
scription of 286 

Pre-Cambrlan  and  Metamorphic  Geology, 

organization  of  Division  of 21 

Precious  stones,  statistics  of  production  of .      113 

Prescott,  Ark.,  elevations  at 477, 478 

geographic  poritlon  of 264 

Presho.  N.  Y.,  elevations  at  and  near 487 

Presney.  H.  A.,  work  of .' 96,97,98 

Priest  River  Forest  Reserve,  Idaho,  topo- 
graphic work  in 12, 15, 16, 142-143 

Primary  traverse,  detailed  report  on  trian- 
gulatlon and 227-375 

map  showing  condition  and  progress 

of In  pocket 

Prince  Creek  Bluff  triangulatlon  station. 

Wash.,  description  of 372 

Prinripio,  Md.,  elevation  at  and  near 444,445 

Princlpio  Furnace,  Md.,  elevation  at 445 

Printing,  work  of  Division  of  Engraving 

and 175-184 

Pritchard.  Pa.,  elevation  at 432 

Pritchard  Creek ,  Oreg. ,  elevations  on 567 

Probst,  C.  O.,  work  of 98 

Publication  Branch,  work  of 159-184 

Puta  Creek,  Cal.,  elevation  on 543 

Putnam  triangulatlon  station,  Pa., descrip- 
tion of 246 

Pylesville,  Md.,  geographic  position  of 252 

Pyramid  triangulatlon  station.  Wash.,  de- 
scription of 363 

P\Tlte.  statistics  of  production  of ill 

Q. 

Quicksilver,  publications  on  depositn  of 29 

statistics  of  production  of 104 
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Raborg,  M.  M.,  work  of 102 

Rader  Lake,  Wash.,  elevations  near 581 

Ramsey,  Idaho,  elevations  near 521 

Ranchester,  Wyo. ,  elevations  at  and  near . . .      510 
Ranchester  triangulatlon  station,  Wyo.,  de- 
scription of 281-282,288 

Randalia,  Iowa,  elevation  at 478 

Randall.  W.  Va.,  elevations  at  and  near 427 

RandallsviUe,  N.  Y.,  elevations  at  and  near     409 

Rankin,  Ark. ,  geographic  position  of 264 

Ransome,  F.  L.,  work  of 78 

Raquette  Falls,  N.  Y. ,  elevations  at  and  near     394 
Raquette  lake,  N.  Y..  elevations  at. . .  396, 899, 400 
Rarick  triangulatlon  station,  Pa.,  descrip- 
tion of 242-243 

Raspberry  triangulatlon  station,  Colo.,  de- 
scription of 312 

Rathdrum.  Idaho,  elevations  near 519, 624 

Rattleoiake  Canyon, Cal.,  elevation  near..      528 

Reabum,  D.  L.,  reference  to 113, 136, 149-150 

Records,  work  of  section  of  correspondence 

and 186-186 

Redbank,  Pa. ,  elevations  at  and  near 424 

Red  Bluff  triangulatlon  station.  Wyo.,  de- 
scription of 282 

Redding  Couri-house  triangulatlon  station, 

Cal.,  description  of 375 

Red  Dome, Cal., elevation  near 529 

Red  Lion,  Pa.,  geographic  position  of 253 

Redstone  Creek,  Pa.,  elevation  on 429 

Redstone  Junction,  Pa. ,  elevation  at 428 

Redwood,  Cal.,  elevations  at  and  near 536 

Reed,  J. D.,  work  of 82 

Reedsbnrg,  Wis.,  elevation  near 468 

Rees,  H.  V.,  work  of 474 

Reid's  triangulatlon  station,  Ga.,  descrip- 
tion of 266 

Relay,  Pa. ,  geographic  position  of 263 

Renshawe,  J.  H.,  work  of 113, 465 

Republic  triangulatlon  station.  Wash.,  de- 
scription of 354 

Reservoir  sites,  publications  on  artesian 

water  and ;'l-32 

Reynoldsburg,  Ohio,    elevations    at    and 

near 458 

Rib  River,  Wis.,  geographic  position  of 269 

Rice  Lake,  Minn.,  elevation  at 471 

Richardmere,  Md.,  elevations  at  and  near. .     444 
Rich  Mountain,  Ark.,  geographic  position 

of 266 

Rich  wood.   W.    Va.,    elevations    at    and 

near 454, 456 

Ridgway,  J.  L.,  work  of 169, 160 

Riley  Hill  triangulatlon  {station,  Colo.,  de- 
scription of ;:i3-ol4 

Riley  Mound  triangulatlon  station,  Colo., 

description  of 308-309 

Rimerton,  Pa.,  elevations  at  and  near 424 

Rincon,  Cal.,  elevations  at  and  near. .  632, 533, 641 
Ringgold,  Texas,  elevations  at  and  near.  484,486 

Rising  Sun,  Md.,  elevations  at  and  near 444 

Riverside,  N.  Y. ,  elevations  ot 383 

Riverside,  W.  Va.,  elevations  at  and  near  . .      449 

Rivereville.  W.  Va.,  elevation  at 427 

Rivervlew.  Pa.,  elevations  at  and  near. . .  424,430 
Rixon.  T.  F.,  work  of 157 
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Rizer,  H.  C,  work  of 184 

Roanoke,  Ala.,  elevations  at  and  near 462 

Robb  triangiilation  station,  Pa.,  deRcription 

of 244-246 

Bobbins,  W.  S.,  work  of 83 

Roberts,  A.  C,  work  of 124 

Robinsdale,  Minn. ,  elevation  at 472 

Robinson,  H.  H.,  work  of 70 

Robinson  Creek,  Wash.,  elevations  at  and 

near 580, 581 

Rock  City  Falls,  N.  Y.,  elevations  at  and 

near 384, 386 

Rockhold,  J.  E„  work  of 136-137 

Rockerville,  8.  Dak.,  elevation  at 497 

Rockland,  Pa.,  elevation  at 423 

Rock  Mills,  Ala.,  elevations  at  and  near 462 

Rock  Point  triangulation  station.  Wash., 

description  of 872 

Rock  Pond,  N.  Y.,  elevation  at 400 

Rock  port  Junction,  Ind.,  geographic  posi- 
tion of 261 

Rock  River,  N.  Y.,  elevation  on 397 

Rock  Stream,  N.  Y.,  elevation  at 413 

Rockville,  Cal.,  elevations  near 647 

Rocky  Mountain  region,  geologic  work  in . .  67, 

78-81 
Rocky  Mountain  section  of  topography,  re- 
port of  level  work  by 483-617 

report  of  trlangulation  by 279-347 

work  of 133-135,139-142 

Rocky  Ridge,  Ohio,  elevation  near 467 

Rohn,  Oscar,  work  of 86 

Rolette,  Minn.,  geographic  position  of 277 

Romeo,  Wis.,  geographic  position  of 268 

Rome,  Watertown  and  Ogdensburg  Rail- 
road, elevations  along 407 

Roopville,  Ga.,  elevation  at 464 

Roscoe,  Nebr.,  elevation  at 482 

Rose  mine,  Cal.,  elevations  near 525, 528 

Roscton,  N.  Y.,  elevation  at 405 

Ross,  C.  A.,  work  of 160 

Ross,  D.  W.,  aidby 100 

Roflston,  Ark.,  elevation  at  478 

Rosston,  Pa.,  elevations  at  and  near 425 

Round  Bluff,  Wis.,  geographic  position  of. .  266 
Round  Hill  trlangulation  station,  Colo.,  de- 
scription of 308 

Round  Lake,  Minn.,  elevation  at 471 

Round  Lake,  N.  Y.,  elevation  of 386 

Rothruck,  Pa.,  elevation  at 429 

Royston  triangulation  station,  Texas,  de- 
scription of 324 

Ruckles  Creek,  Oreg. ,  elevation  on 567 

Rushville,  N.  Y.,  elevations  at  and  near  ...  413 

Russell ,  W.  G. ,  work  of 99 

Russell,  W.  Va.,  elevations  at  and  near 427 

Russell  Fork  San  Gabriel  River,  elevation 

on 491 

Ruasellville,    W.    Va.,  elevations   at    and 

near 449 

Russia,  Minn.,  geographic  p(»iition  of 277 

Rust,  Ark.,  geographic  position  of 265 

•Rutherford,  Cal.,  elevations  at  and  near 546 

Ryans  Point  triangulation  station,  Wash- 
ington, description  of 369 

Ryus,  L.  D.,  work  of 542 
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Sabinsville,  Pa. ,  elevati<Mifl  at  and  near 43S 

Sabourin ,  Q.  T. ,  work  of 102 

Sacandaga  River,  N.  Y. ,  elevation  on 386 

Sacaton  Agency,  Ariz.,  geographic  position 

of M7 

Sacaton  Butte  triangulation  station,  Ariz., 

description  of 344 

Saegerstown,  Pa. ,  elevations  at  and  near ...  422 
Safety  Harbor  triangulation  station,  Wash.. 

description  of 370 

Sage,  Texas,  elevations  at  and  near 489 

SageCreek,  Cal.,  elevations  on 515 

Sage  triangulation  station,  Wyo.,  descrip- 
tion of 292 

Saginaw  Junction,  Ark.,  geographic  posi- 
tion of 263 

St.  Anthony,  Idaho,  elevation  at 617 

St.  Geoi*ge,  Md. ,  geographic  position  of 264 

St.  George,  Pa. ,  elevations  near 423 

St.  Helena,  Cal. ,  elevations  at  and  near 546, 

618,552 

Saint  Jo,  Texas,  elevations  at  and  near 484 

St.  Louis,  Mo.,  elevation  at 474 

St.  Paul,  Minn.,  elevation  at 471 

St.  Peter  triangulation  station.  Wash.,  de- 
scription of 352 

Salmon  Pond,  N.  Y. ,  elevation  at 400 

Salmon  Pond  Stream,  N.  Y. ,  elevation  on . . .  396 

Salmon  River,  N.  Y. ,  elevations  near 398 

Salt  Point,  N.  Y.,  elevations  at  and  near 402 

Sampson  triangulation  station.  Pa.,  de8crii>- 

tion  of 241 

Samson,  Pa.,  elevations  at  and  near 421 

San  Antonio,  Texa^,  elevation  at 486 

San  Antonio  triangulation  station,  Texas 

description  of 332-333 

San  Bernardino,  Cal.,  elevation  at 624, 530 

San  Beniardino  Forest  Reserve,  Cal.,  work 

in 12,15,17 

Sand  Hill  triangulation  station,  X.  Y.,  de- 
scription of 237 

Sands,  E.  E. ,  work  of 479 

Sandy  Creek,  Pa. ,  elevation  at 426 

San    Gabriel    Forest  Reserve,   Cal.,   work 

in 12,15,17 

San  Gabriel  River,  Texas,  elevation  on 491 

San  Jacinto  Forest  Reserve,  Cal. ,  work  in .  12, 15, 17 

San  Jose,  Cal.,  elevations  at  and  near 537, 638 

San  Juan,  Cal.,  elevations  at  and  near 636 

San  Juan  6reek,  Cal.,  elevation  on 536. 636 

San  Juan  triangulation  station,  Cal.,  eU'va- 

tion  at 536 

San  Mateo  Creek ,  Cal . ,  elevations  on 635 

San  Onofre,  Cal.,  elevations  at  and  near 536 

San  Onofre  Creek,  Cal.,  elevation  on 635 

Santa  Ana  Ri  ver,  Cal . ,  elevations  on . .  532, 63;),  536 

Santa  Clara,  Cal.,  elevations  at 637 

Santa  Cniz,  Cal. ,  elevations  at  and  near 541 

Santan  Peak  triangulation  station,  Ariz., 

description  of 343 

Santa  Rosa,  Cal.,  elevations  at  and  near 65|t 

Santiago  Peak ,  Cal . ,  elevation  at 636 

Saranac  Lake,  N.  Y.,  elevation  at 400 

Saratoga,  N.  Y.,  elevation  at 383 

Sargent,  R.  H.,  reference  to 114 
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SaUii  triangulation  Htation,  Wa«h.,  descrip- 
tion of 864-365 

Sauk  triangulation  station.  Wanh.,  descrip- 
tion of 364 

Saunders,  Mount.    See  Mount  Saunders. 

Savannah,  N.  Y.,  elevations  at  and  near 417 

Savona,  N.  Y.,  elevations  at  and  near 414, 415 

Schenectady,  N.  Y.,  elevation  at 38S 

Schleichert,  O.,  work  of 175 

Schmeckebier,  L.  F.,  work  of 161 

Schmidt,  L.,  work  of 91 

Schmidt  triangulation  station,  Texas,  de- 
scription of 336 

Schofield,  Wis., elevation  at 469 

Schrader,  F.  C,  work  of 86, 147 

Schroon  River,  N.  Y. ,  elevation  on 3A9 

Schun  triangulation  station,  Wyo.,  descrip- 
tion of 298 

Schuster,  E.  A.,  Jr.,  work  of 160 

Schuyler,  J,  D.,  work  of 99 

Schuyler  Lake,  N.  Y.,  elevation  at 401 

Schweiger  triangulation  station,  Colo.,  de- 
scription of 311 

Scoby  triangulation  station,  Texas,  descrip- 
tion of -. .      326 

Scioto  River,  Ohio,  elevation  on 456 

Scoop  triangulation  station.  Wash.,  descrip- 
tion of 360 

Scotia,  Mo.,  elevation  near 475 

Scottsville  triangulation  station,  N.Y.,  de- 
scription of 288 

Searl  triangulation  station,  Pa.,  description 

of 244 

Searlc,A.B.,workof 188,536 

Seba,  Ark.,  elevation  at 476 

SeiUland,  Pa. ,  geographic  position  of 253 

Selah  ditch.  Wash.,  elevations  on 574, 575 

Selden,  H.  S.,  work  of 165 

Semper,  C.  H.,  work  of 124,410,431 

Seneca  Castle,  N.  Y.,  elevationsat  and  near.      411 
Seneca  Falls,  N.  Y.,  elevations  at  and  near.      418 

Seneca  Lake,  N.  Y. ,  elevation  at 416 

Sequoia,  Cal.,  elevations  at  and  near 539 

Setchell,  W.  A.,  work  of 80 

Sewell,  Ala.,  elevation  at 463 

Seymour,  Wis.,  geographic  position  of 270 

Shadeville,  Ohio,  elevations  at  and  near. . .      457 

Shaler,  N.  S.,  work  of 66,68 

Shallow  Lake,  N.  Y.,  elevation  at 400 

Sharon,  N.  Y.,  elevations  at  and  near 403 

Shattuck,  G.  B.,  work  of 74 

Shawnee,  N.  Dak.,  geographic  position  of..      275 

Shaws,  Pa.,  elevations  at  and  near 422 

Shears  Comers,  N.  Y.,  elevation  near 415 

Shed  Lake,  N.  Y.,  elevation  at 400 

Sheep  Springs,  Idaho,  elevation  near 521 

Sheep  triangulation  station,  Wyo.,  descrip- 
tion of 300 

Shekomeka,  N.  Y.,  elevations  near 403, 404 

Shell,  Wyo.,  elevations  at  and  near 509 

Kheppard,  Ark.,  geographic  positions  of 264 

Sheridan,  S.  Dak.,  elevations  at  and  near.  496, 497 
Sheridan,  Wyo.,  elevation  at  and  near...  507,511 
Sheridan  astronomic  pier,  Wyo.,  geographic 

position  of 280 

Sheridan,  Mount.    Sre  Mount  Sheridan. 
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Sheyenne,  N.  Dak.,  geographic  position  of.      273 

Shire  Oaks,  Pa.,  elevation  at 430 

Shirley,  Minn.,  geographic  position  of 277 

Shiocton,  Wis.,  geographic  position  of 270 

Shotwell,  Mo.,  elevation  at 474 

Shushuskin  Canyon,  Wash.,  elevations  at. .      671 

Sidney,  Nebr.,  elevation  at 479 

Sienna,  statistics  of  production  of ill 

Sierra  Ancha  Head,  Arts.,  geographic  posi- 
tion of 847 

Sierra  Forest  Reserve,  Cal .,  work  in 12 

Signal  Mountain  triangulation  station,Wyo., 

desicriptlon  of 301 

Signal  Peak  triangulation  sution.  Wash.. 

description  of 367-868 

Slloam  Springs,  Ark.,  elevation  at 476 

Silver,  statistics  of  production  of 104 

Silver,  gold,  and  aasociated  metals,  publica- 

tionson 27-28 

Silver,  Wash.,  elevations  at  and  near 581 

Sinsheim,  Pa.,  geographic  position  of 254 

Skalan  triangulation  station,  Idaho,  eleva- 
tion at 823 

Sklles  Branch,  W.  Va.,  elevation  near 458 

Slate  Creek  Pass,  Wash.,  elevation  at 581 

Slater  Creek,  Wyo. ,  elevation  at 510 

Smith,  C.  M.,  work  of 446 

Smith,  C.  R.,  work  of 368,524,530,531 

Smith,  E.  A.,  aid  by 96 

Smith,  F.  D.,  work  of 100 

Smith,  G.E.,  work  of 99 

Smith,  G.  O..  work  of 78,84 

8mith,G.8..  work  of 127,128,461 

Smithfleld,  Pa.,  elevations  at  and  near 428 

Smithsonian  Institution,  acknowledgments 

to 58 

Smlthton,  Ark.,  elevation  at 479 

geographic  position  of 263 

Smith  triangulation  station,  Texas,  descrip- 
tion of 334-335 

Smithwick,  Texas,  elevations  at  and  near. .     494 

Smock,  Pa.,  elevation  at 429 

Snake  River,  Oreg.,  elevations  on 563, 664 

Snake  River,  Wyo. ,  elevations  on 515, 516 

Snow  Hill,  W.  Va.,  elevations  at  and  near.  449, 450 
Soldier  Creek  triangulation  station,  Wyo., 

description  of 280* 

Somerville,  Ind.,  geographic  position  of 261 

Somers  Lane,  Pa.,  elevation  near 436 

Sonoma,  Cal. ,  elevations  at  and  near 550 

Sour  Dough  Creek,  Wyo. ,  elevation  near  ...      514 
South  Boulder  Peak  triangulation  station, 

Colo., description  of 317 

South  Butler,  N.  Y.,  elevations  at  and  near.      417 
South  Butte,  Ariz. ,  geographic  position  of. .      347 

South  Carolina,  hydrographic  work  in 98 

South  Columbus,  Ohio,  elevations  near 457 

South  Creek ,  Wash. ,  elevations  near 579 

South  Dakota,  completed  topographic  sheets 

covering  areas  in 154 

elevations  in 496-^502 

geologic  work  in 25, 75-76, 77-78 

hydrographic  work  in 96 

publications  on  gold,  silver,  and  Hisocl- 

ated  metals  in 27 

topographic  work  in 115, 117, 133-134, 140 


604 


INDEX. 


Page. 
Pouth  Dakota,  work  on  forettt  reserves  In .  13, 15. 16 
Southern     Pacific     Railroad,     elevations 

along 534-585,546-547 

South  Gal  way  Comers,  M.  Y.,  elevation  at.      384 
South  Millbrook,  N,  Y.,  elevations  at  and 

near 402 

South  Platte  Forest  Reserve,  Ck)lo.,  work  in.  15, 17 

South  Pond,  N.  Y.,  elevations  at 395, 400 

South  Rocky  Creek,  Texas,  elevation  on. . .      491 
South  Sargent  Pond,  N.  Y..  elevation  at . . .      399 

Spanish  Creek,  Texas,  elevation  on 494 

Spearfish,  S.  Dak. ,  elevation  at 502 

Spencer,  A.  C,  work  of 78-79 

Spencer,  Wis. ,  geographic  position  of 268 

Spencer,  Wyo. ,  elevation  at 504 

Spirit  Lake,  Idaho,  elevation  at 518, 520 

Spirit  leveling,  detailed  report  of 376-^2 

map  showing  condition  and  progress 

of In  pocket. 

Split  Rock,  Wis.,  geographic  position  of 269 

Spokane,  S.  Dak.,  elevation  at 498 

Spokane,  Wash.,  elevation  at 518 

Spokane  River,  Idaho,  elevations  on.  518,519,523 
Spread  Greek  azimuth  station,  Wyo..  de- 
scription of 301 

Spring  Creek,  S.  Dak.,  elevation  on 497 

Spring  Creek,  Texas,  elevation  on 489 

Spring  Grove.  Pa. ,  geographic  posi tion  of . . .      254 

Sprlngtown,  Ark.,  elevation  at 476 

Springwater  triangulation  station,  N.  Y., 

description  of 286 

Sprudel,  Ark.,  geographic  position  of 264 

Spuds,  Xebr.,  elevation  at 482 

Spurr,  J.  E.,  work  of 81 

Squaw  Creek,  Wash.,   elevations  on  and 

near 578,582 

Squaw  triangulation  station,  Wyo.,  descrip- 
tion of 290-291 

Stack,  Wyo.,  elevation  at 510 

Standing  Rock,  Ala.,  elevation  at 463 

Standfordville,  N.  Y.,  elevations  at  and  near     404 

Stanislaus  Forest  Reserve,  Cal.,  work  in 15, 17 

Stanley,  N.  Y.,  elevations  at  and  near 411, 413 

Stanton,  T.  W. ,  work  in  charge  of 21 

work  of 90 

Stanton,  Mo.,  elevation  at 474 

'Starling,  William,  work  of 98 

Star  Point,  Ga.,  elevation  at 464 

Star  triangulation  station,  W^ash.,  descrip- 
tion of 360 

Stationery,  work  of  section  of  Documents 

and 184-185 

Stead  Mountain  triangulation  station,  Ala., 

description  of 258 

Steel ,  statistics  of  production  of  iron  and ...      108 

Steiger,  George,  work  of 94, 95 

Stephen,  Minn. ,  geographic  position  of 277 

Sterrettania,  Pa. ,  elevations  at  and  near 438 

Stetson ville,  Wis. ,  geographic  position  of . . .    '268 

Stevens  Pond,  N.  Y-,  elevation  at 400 

Stewart,  J.  T.,  work  of 133. 496 

Stewarton,  Pa. ,  elevation  at 441 

Stiles,  Arthur, work  of, 134, 135, 140 

Stiles  triangulation  station.  Pa.,  description 

of 249 

Stiwing,  N.  Y.,  elevation  at 404 
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Stockade  Beaver  Creek,  Wyo.,  elevations 

near 508 

Stockbridge.N.Y.,  elevation  near 408 

Stockdale,  Pa.,  elevation  at 429 

Stockvllle,  Nebr.,  elevation  at 481 

Stokes,  H.N.,  work  of 94 

Stokesdale,  Pa.,  elevation  at 434 

Stokesdale  Junction,  Pa.,  elevations  at  and 

near 484,435 

Stone,  statistics  of  production  of 108 

Stoneburg,  Tex.,  elevations  at  and  near. .  485,486 

Stone  Hill,  Ala.,  elevation  at  and  near 463 

Stones,  precious,  statistics  of  production  of.      113 
Stony  Creek,  N.  Y.,  elevations  at  and  near.    388, 

389,890 
Stormy  Peak,  Colo.,  geographic  position  of.     819 
Stormy   triangulation  station.  Wash.,  de- 
scription of 359 

Storrs,  James,  work  of 83, 84 

Stose,G.W..workof 81,164,165 

Stout,  0.  V.  P.,  work  of 99 

Stranahan,  W.,  work  of 168 

Strange  Creek,  W.  Va.,  elevation  on 452 

Stratford,  Wis. ,  geographic  position  of 268 

Strawberry  Point,  Iowa,  elevation  at 473 

Stroud,  Ala.,  elevations  at  and  near 462 

Structural  materials,  statistics  of  produc- 
tion of 108 

Sucker  Lake,  Minn.,  elevation  at 471 

Sudworth,  G.  B.,  work  of 158 

Sugar  Creek ,  Pa. ,  elevations  near 422 

Sugarbush,  Wis. ,  geographic  position  of 269 

Sullivan,  Mo.,  elevation  at 475 

Sulphur, statistics  of  production  of Ill 

Sulphur  Springs.  Ark.,  elevation  at 476 

Summersville,  W.  Va.,  elevation  at 448, 451 

Summit,  York  County,  Pa.,  elevations  at  and 

near 441 

Summit,  Fayette  County,  Pa.,  geographic 

position  of 254 

Summit  triangulation  station,  Wash.,  de- 
scription of 352-353 

Sunderlinville,  Pa. ,  elevations  at  and  near.     434 
Sunny  Lane,  Texas,  elevations  at  and  near.     490 

Sunset,  Wis.,  elevation  at 469 

Superstition  Peak,  Ariz.,  geographic  posi- 
tion of 347 

Superstition   Point  tiiangulation   station, 

Ariz.,  description  of 342 

Sutherland ,  Nebr. ,  elevation  at 482 

Sutton,  Frank,  work  of 124. 127, 487, 440 

Sutton  Pond,  N.  Y.,  elevation  at 400 

Swale  triangulation  station,  N.  Y..  descrip- 
tion of 235-286 

Swan  Creek,  Ohio,  elevations  on 466 

Swcndsen,  G.  L.,  work  of 100 

Swissvale,  Pa. ,  elevation  at 430 

Sycamore  Creek,  Texa-s,  elevation  on 494 

Sylvan,  Pa.,  elevations  at  and  near 426, 446 

Syl  vania,  Ohio,  elevation  near 465 

geographic  position  of 259 

Sylvester,  A.  H.,  work  of 121, 356 

T. 

Table  triangulation  station,  W'yo.,  deacrip- 

tion  of 289 
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Table   trianKUlatlon  station,  Yellowstone 

Park,  def«riptlon  of 2»7 

Table  Mound  triangulatlon  station,  Colo., 

description  of 307 

Table  Mountain,  Oreg., elevation  near 666 

Table  Mountain  triangulatlon  station,  Colo., 

description  of 816 

Taooma,  Wash. ,  elevation  at S70 

Taff,  J.  A.,  work  of 77 

Takitezy,  Pa.,  elevation  at 422 

Talley  triangulatlon  station,  Oa.,  descrip- 
tion of 257 

Tanana  and  White  rivers,  Alaska,  survey  of 

headwaters  of 14^147 

Tar  Creek,  Cal.,  elevation  near 642 

Tarwater  Hill,  Cal.,  elevation  at 652 

Tatman  triangulatlon  station,  Wyo.,  de- 
scription of 290 

Tatum,  Sledge,  work  of 118, 119 

Taughannock  Falls,  N.  Y. ,  elevation  at 419 

Taylor,  F.B.,  work  of 86 

Taylor,  L.  H.,  work  of 100 

Taylor, T.U  ,work  of 99 

Tea,  Mo.,  elevation  at 474 

Telegraph  Pass  triangulatlon  station,  Ariz., 

description  of 316 

Telocaset,  Oreg..  elevations  at  and  near 560 

Tempe  Butte,  Ariz., geographic  poeltlon  of.     347 

Templeton ,  Pa. ,  elevations  at  and  near 424 

Tenmile  Creek ,  Ohio,  elevations  on 465 

Tennessee,  cobipleted  topographic  sheeta 

covering  areas  in 164 

geologic  work  in 72,78,80 

hydrographic  work  in 98 

publications  on  copper  depoaltB  of 29 

publications  on  marble  in 31 

publications  on  phosphate  depoaits  of. .       31 

topographic  work  in 115,  U7, 127-128 

Tennyson,  Ind . ,  geographic  position  of 261 

Tensleep  lakes,  Wyo.,  elevations  near 512 

Teroda  triangulatlon  station,  Wash.,  de- 
scription of 8M-S56 

Terral,  Ind.  T.,  elevations  near 484 

Teton  Forest  Reserve,  Wyo.,  work  in .  14, 16, 140-141 
Teton   north    base   triangulatlon   station, 

Wyo.,  description  of 302-303 

Teton  Pass,  Wyo.,  elevation  at 517 

Teton   south    ba«e   triangulatlon   station, 

Wyo.,  description  of 304 

T-  xarkana.  Ark.,  geographic  position  of . . .      284 
Texas,  completed  topographic  sheets  cover- 
ing areas  in 164 

descriptions  of  triangulatlon  stations 

in 321-339 

elevations  in 483-195 

geologic  work  In 76 

hydrographic  work  in 99 

paleontologlc  workin 90 

publications  on  artesian  waters  of 32 

publications  on  asphalt  deposits  of .  . . .  31 
publications  on  coal  and  oil  fields  in . . .  30 
publications  on  quicksilver  deposits  in.       29 

topographic  work  In 116, 117, 136 

Texas  Hill  triangulatlon  station,  Texas,  de- 
scription of 327-328 

Thayeni  Lake,  N .  Y.,  elevation  at 400 
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Thorn,  J.  W.,  work  of 122,124 

Thomas,  J.  E.,  work  of 3M 

Thomasvllle,  Pa.,  geographic  position  of. . .      2.M 

Thompson,  A.  H.,  work  of 11«,339 

Thompson,  Cal..  elevation  at 547 

Thompson ,  Pa. ,  elevations  at  and  near 480 

Thompsons.  X.  Y.,  elevation  at 415, 416 

Thorn.  W.  H..  work  of 141 

Three  Pine  Springs,  Idaho,  elevations  near.      623 
Thurman,  N.  Y.,  elevations  at  and  near .  388,389 

Tieton  River,  Wa.«*h.,  elevations  on 575 

Tiffany,  Mount.    See  Mount  Tiffany. 

Tigerton,  Wis.,  geographic  position  of 269 

Timber,  examination  of 16-17 

Timonlum,  Md.,  geographic  position  of 263 

Tlnsley  triangulatlon  station,  Texas,  de- 
scription of 327 

Tioga,  Pa.,  elevations  at  and  near 435. 436 

Tioga  Junction,  Pa.,  elevations  at  and  near.      436 

Tioga  River.  Pa.,  elevations  on 435, 436 

Tippecanoe,  Pa.,  elevations  at  and  near 429 

Todd,  J.  E.,  paper  prepared  by 101 

work  of 76,96,98 

Toledo,  Ohio,  elevation  at 465 

geographic  positions  in 259 

Tolenas  Springs,  Cal . ,  elevations  at 642 

Tomahawk,  W.  Va. ,  elevations  at  and  near.      446 

Topographic  Branch,  work  of 113-169 

Topographic  maps,  list  of,  completed  during 

year 152-164 

work  on 168-175- 

Topographlc  surveys,  area  covered  by,  in 

1899 24 

map  showing  condition  and  progress 

of In  pocket. 

Topographic  work,  allotments  of  funds  to. .       63 

Topography,  work  of  Division  of 122-162 

Toussaint  Creek,  Ohio,  elevation  on 467 

Tow,  Texas,  elevations  at  and  near 492 

Tower,  G.  W.,  work  of 78 

Trabing,  Wyo.,  elevations  at  and  near ...  511, 512' 
Trabuco  Canyon  Forest  Reserve,  Cal.,  work 

in 12 

Trabuco  Creek,  Cal. ,  elevation  on 585 

Tracy,  Pa.,  elevation  at 439 

Traskwood,  Ark.,  geographic  position  of. . .      268 

Travis  Peak,  Texas,  elevations  near 494, 495 

Triangulatlon,  detailed  report  on  primary 

traverse  and 227-375 

map  showing  condition  and  progress 

of In  pocket. 

work  of  Division  of 117-122 

Trilby,  Mich.,  elevation  near 465 

Trout  Peak   triangulatlon*  station,  Wyo., 

description  of 296 

Trowbridge,  Ohio,  geographic  position  of. .      259 

Trubody,  Cal.,  elevation  at 547 

Trumansburg,  N.  Y.,  elevations  at 419 

Tupper  Lake,  N.  Y.,  elevations  at  and  near.    398, 

394 
Tupper  Lake  Junction,  N.  Y.,  elevations  at 

and  near 393 

Turkey  River,  Iowa,  elevation  on 478 

Turkey  Heaven  triangulatlon  station,  Ala., 

description  of 258 

Turner,  H.  W.,  work  of 82-88^ 
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Turner,  W.  T.,  work  of 144-146,680 

Turner  Creek,  Wyo.,  elevations  near 604,506 

Tweedy,  Frank,  work  of 140,279,607 

Twin  lakes,  Minn.,  elevation  at 472 

Twisp.Waah.,  elevations  at  and  near. .  679, 680, 661 

Twisp  Pass,  Wash.,  elevations  near 680 

Twisp  River,  Wash.,  elevations  on 679, 680 

Twogwotee  Pass,  Wyo.,  elevations  at  and 

near 516 

Tyler,  Nat,  Jr.,  work  of 129, 131 

Tyrone,  N.  Y..  elevations  at  and  near 414 

Tyus,  Ga.,  elevations  near 464 

U. 

UfRngton.  W.  Va.,  elevations  at  and  near  . .      427 

Uinta  Forest  Reserve,  Utah,  work  in 14, 141 

Ulatls  Creek,  Cal.,  elevation  on 643 

Ulrich,E.O.,workof 72 

Umatilla,  Oreg.,  elevations  at  and  near . .  664, 668 

Umatilla  River,  Oreg.,  elevations  on 664, 

665,666,667 
Umptanum  Creek,  Wash.,  elevation  on  and 

near 571. 672 

Umptanum  triangulatlon  station.  Wash.,de- 

scription  of 364 

Uncle  Billys  Flat,  Wyo. ,  elevation  at 613 

Union,  Cal.,  elevations  at 647 

Union,  Mo.,  elevation  at 474 

Union ,  Oreg. ,  elevations  at  and  near 659 

Union  Pacific  Railroad,  elevations  along . .      482 

Uniontown,  Pa.,  elevations  at  and  near 428, 

440,441 

Unity.  Oreg. ,  elevations  at  and  near 662, 667 

Unity,  Wis., geographic  position  of 268 

University,  N.  Dak, ,  geographic  position  of .      276 

Upper  Hill  ville,  Pa. ,  elevations  at 424 

Upper  Middletown,  Pa.,  elevations  at  and 

near 429 

Upper    woodyard    triangulatlon     station. 

Wash.,  description  of 378 

Upton  Lake,  N.  Y.,  elevation  at 402 

UrtMina,  N.  Y.,  elevation  at 413 

Urbana  triangulatlon  station,  N.  Y.,  descrip- 
tion of 2M 

Urbancrest,  Ohio,  elevations  at 460 

Urquhart,C.F.,workof 121,349,374 

Utah,  completed  topographic  sheets  cover- 
ing areas  In  ...' 154 

descriptions  of  triangulatlon   stations 

in 848-349 

geologic  work  in 26, 78. 81 

hydrographic  work  in 100 

publications  on  asphalt  deposits  in 31 

publications  on  gold,  silver,  and  su>ao- 

ciated  metals  In 27 

publications  on  water  resources  of 32 

topographic  work  in 1 15, 117, 137, 141 

triangulatlon  in 121 

work  on  forest  reserves  in 14 

Utica,  Pa.,  elevation  at 422 

Utowana  Lake,  N.  Y.,  elevations  at 396, 400 

V. 

Vacaville,  Cal.,  elevations  at  and  near 543 

Vadnais,  Lake,  Minn.,  elevation  at 471 

Vaills  Mills.  N.  Y.,  elevation  at 385 
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Vails  Gate  Jnnctlon, N.  Y.,  elevation  at. . . .     406 
Valentine  Hall,  N.  Y.,  elevations  at  and 

near 411 

Valley  Camp,  Pa.,  elevation  at 425 

Valley  Falls,  W .  Va. ,  elevations  at  and  near.     426 
Valley  Junction,  Wis.,  geographic  position 

of 267 

Valley  Mills,  N.  Y. ,  elevations  near 406 

Valmont  Butte,  Colo.,  geographic  position 

of 819 

Vance  Mill  Junction,  Pa.,  elevations  at  and 

near 428,429 

Van  Doren,  N.  G.,  work  of 122, 128, 128 

VanHise.C.  R.,work  of 20,65,66,70,74 

work  in  charge  of 21 

Van  Loan,  Seth,  work  of 401 

Vanvorhis,  W.  Va.,  elevations  at  and  near.      427 

Varlck,  N.  Y.,  elevation  at 416 

Vaughan.  T.  W.,  work  of 77.98-94 

Velpen,  Ind.,  geographic  position  of 261 

Venango,  Pa.,  elevations  at  and  near 421,422 

Venetian  red,  statistics  of  production  of 111 

Ventura,  Wash.,  elevation  at 580 

Vermont,  geologic  work  In 25, 69 

Vernon,  Ala.,  elevation  at 463 

Verona,  Pa.,  elevation  at 426 

Vesper,  Wis.,  geographic  position  of 267 

Victor,  N.  Y.,  elevations  at  and  near 411 

Victor,  Idaho,  elevation  at 517 

Victor  triangulatlon  station,  Wyo.,  descrip- 
tion of 3a>-306 

Vllander,  Mo.,  elevation  at 475 

Vineyard,  Cal.,  elevations  at 549 

Viiginia,  geologic  work  in 70, 73, 80 

hydrographic  work  in 98 

publications  on  coal,  oil,  and  gas  fields 

in 30 

publications  on  copper  deposits  of 29 

publications  on  marls  In 82 

Vly  Creek,  N.  Y.,  elevation  on 386 

Volga,  Iowa,  elevation  at 472 

W. 

Wadena,  Iowa,  elevation  at 473 

Wakely  Pond,  N.  Y.,  elevation  at 397 

Walbridge.  Ohio,  elevations  near 466, 467 

geographic  position  of 260 

Wakott,  C.  D.,  work  of 89 

Waldrep,  Ala.,  elevation  at 463 

Walker,  A.  M.,  work  of 123,391,407 

Walker,  Pa.,  elevation  at 428 

Walker  Butte  triangulatlon  station,  Ariz., 

description  of 343 

Walla  walla  RI  ver,  Oreg. ,  ele  vat  Ion  on 663 

Wallula,  Oreg.,  elevations  at  and  near 663 

Waltersburg,  Pa.,  elevations  at  and  near 429 

Walton,  Pa.,  elevation  at 430 

Wapata  ditch.  Wash. ,  elevations  on 575 

War  Creek,  Wash. .  elevations  near 579 

Ward,  C.  C. ,  work  of 624, 531, 536 

Ward,  L.F.,  work  of 83,90-91 

Ware,  W.  J.,  work  of 100 

Warfield,  Cal.,  elevation  at 550 

Warman,  P.  C,  work  of 161, 164, 165 

Warren,  Minn., geographic  position  of 277 

Warrensburg,  N.  Y.,  elevations  at  and  near.      389 
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Washbume,  Chester,  work  of 84 

Washington,  completed  topographic  sheets 

covering  areas  in 154 

descriptions  of  triangulation  stations 

in 349-374 

elevations  In 670-582 

geologic  work  in 26,81,84-85 

hydrographic  w:ork  in 100 

publications  on  artesia n  basins  in 32 

pablications  on  coal,  oil,  and  gas  fields 

in 30 

publications  on  gold,  silver,  and  associ- 
ated metals  in 28  ' 

triangulation  in 121  ' 

topographic  work  in 115, 117, 143-144 

work  on  forest  reserves  In 13, 15, 16, 143 

Washington  Forest  Reserve,  Wash.,  work  ' 

In 13,15,16,143 

Washington  Hollow,  N.  Y.,  elevations  at. . .      402 

WassaJc,  N.  Y.,  elevations  at  and  near 403 

Water,  artesian,  publications  on  reservoir 

sites  and 31-32 

Water,  mineral,  statistics  of  production  of. .      112 

Waterford,  I%i.,  elevations  at  and  near 421 

Wttterville,  Ohio,  elevation  at 466 

geographic  position  of 260 

Wausaw,  Wis.,  elevation  at 469 

geographic  position  of 269 

meridian  marks  at 272 

Wawbeek,  N.  Y.,  elevations  near 394 

Wayne  Center,  N.  Y,  elevations  at  and  near.      415 
Weavers  Needle,  Ariz.,  geographic  position 

of 347 

Webster,  Pa.,  elevations  at  and  near 429 

Wedington  Qap,  Ark. .  elevation  at 476 

Wedowee,  Ala.,  elevations  at  and  near 461, 462 

Weed,  W.  H.,  work  of 79-80 

Weeks,  F.B.,  workof 89,164 

Wehadkee,  Ala.,  elevations  at  and  near 462 

Welch  Glade.  W.  Va.,  elevations  at  and 

near 463 

Wells  Peak  triangulation  station,  N.  Y.,  de- 
scription of 239 

Wellsboro,  Pa.,  elevations  at  and  near 434 

meridian  marks  at 251 

Wellsbuig,  Pa.,  elevations  at 440 

Wenas  Creek,  Wash.,  elevations  near.  571,572,573 
Wenas  triangulation  station.  Wash.,   de- 
scription of 362 

West  Brownsville  Junction,  Pa.,  elevations 

at  and  near 429, 442 

West  Columbia,  Pa.,  elevation  at 429 

West  Eaton,  N.  Y.,  elevations  at  and  jiear. .      409 

West  El  Izabeth,  Pa. ,  elevation  at 430 

Western   Maryland   Railroad,   geographic 

positions  along 254 

W^estfleld,  Pa.,  elevations  at  and  near 432,433 

West  Galway,  N.  Y.,  elevations  at 385 

Westgate,  Iowa,  elevation  at 473 

West  Jefferson,  Ohio,  elevation  near 459 

West  Milton,  N.  Y.,  elevation  at 384 

Westminster  Summit  triangulation  station, 

Colo.,  description  of • 315 

West  Newburg,  N.  Y.,  elevation  at 405 

West  Penn  Junction,  Pa.,  elevations  at 425 

West  Pike,  Pa.,  elevations  at  and  near 434 
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West  Shore  Railroad,  elevations  along. . .  404-406 

West  Springfield,  Pa. ,  elevation  at 439 

West  Toledo,  Ohio,  geographic  position  ot .     259 

West  Union,  Iowa,  elevations  at 473 

West    Virginia,     completed     topographic 

sheets  covering  areas  in 153, 154 

elevations  in 426-427, 446, 447-455 

geologic  work  in 25, 70, 71-72 

hydrographic  work  in 98 

topographic  work  in 115, 117, 125. 126-127 

triangulation  in 119 

Wheat,  J.  H.,  work  of 122, 124 

Wheatville,  Minn.,  geographic  position  of.      276 

Wheeler,  Ark.,  elevation  at 476 

Whelen,  Ark.,  elevation  at 477 

Whelen  Springs,  Ark.,  elevation  at 479 

Whipple  Gulch,  Oreg.,  elevation  on 568 

Whitcomb,  Wis. ,  geographic  position  of 269 

White,  David,  work  of 66, 71 

White  Ri  ver,  Ark. ,  elevation  on 476 

White  River  Plateau  Timber  Land  Reser>'e, 

Colo.,  work  in 15, 17 

White  Bear,  Minn. ,  elevation  at 471 

White  Bear  Lake,  Minn.,  elevation  at 471 

White  Rock,  Pa.,  elevations  at  and  near 425 

Whitestone   triangulation  station,  Wash., 

description  of 353-^54 

White  Swan  mine,  Oreg.,  elevation  at 567 

Whites  Corners,  N.  Y. ,  elevation  at 408 

Whitewater.  Cal. ,  elevations  near 526, 528, 529 

White  and  Tanana  rivers,  Alaska,  survey  of 

headwaters  of 145-147 

Whitsell,  Mo.,  elevation  at 475 

Whittlesey,  Wis. ,  geographic  position  of 268 

Wick  City,  Pa.,  elevation  at 425 

Wieser,  Frances,  work  of 159 

Wilbur,  Oreg. ,  elevations  at  and  near 557 

Wildwood,  Cal.,  elevations  at 550, 551 

Wildwood,  Pa.,  elevations  at 426 

WlUard,  N.  Y.,  elevations  at  and  near 417 

Williams,  Albert,  jr.,  work  of 40-41 

Williams,  H.  S.,  work  of 70 

Williams     triangulation     station,    Texas. 

description  of 325 

WiUiamisport,  Pa. ,  meridian  marks  at 251 

Willis,  Bailey,  work  of 84, 87-89, 165 

work  in  charge  of 20 

Willisville,  Ark. ,  elevation  at 478 

Willow  Brook,  N.  Y.,  elevations  at  and  near     404 
Willow  Creek,  N.  Y.,  elevations  at  and  near     419 

Willow  Spring,  Wyo. ,  elevation  on 508 

Wilklnsburg,  Pa. ,  elevation  at 430 

Wilraarth.M.G.,  workof 161 

Wilson,  H.  M.,  paper  prepared  by 101 

reference  to 49 

workof 113 

Wilson,  Pa.,  elevation  at 430 

Wilton,  Ark.,  geographic  position  of 264 

Winchells,  N.  Y.,  elevations  at  and  near 403 

Winchester,  Ohio,  elevations  at  and  near. . .      458 

Windsor,  Pa.,  geographic  position  of 263 

Windsor,  Wis. ,  geographic  position  of 266 

WlngvUlc,  Oreg.,  elevations  at  and  near. .  561, 665 

Winslow,  Ind. ,  geographic  position  of 261 

Winsor,T.,work  of 134,486 

Winston,  W.  Va.,  elevation  at 447 
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Winters,  Cal.,  elevations  at  and  near 548, 544 

Winthrop,  Ark. ,  geographic  position  of 264 

Winthrop,  Wash. ,  elevations  at  and  near. .  580, 581 

Wipfler,  R. ,  work  of 469 

Wirt,  W.D.,  work  of 184 

Wisconsin,  elevations  in 468-471 

geographic  positions  In 265-270 

geologic  work  in 25, 85-86 

meridian  marks  in 270-272 

primary  traverse  In 120 

publications  on  copper  deposits  of 29 

topographic  work  In 115, 117, 129-130 

Wisconsfn  Central  Railway,  geographic  po- 
sitions along 268 

Wise  triangulation  station,  Wyo.,  descrip- 
tion of 298-294 

Withers,  P.  P.,  work  of 156 

Withcrspoon.  D.  C,  work  of 148 

Witherspoon,  Ark.,  geographic  position  of. .      263 
Wittenberg,  Wis.,  geographic  position  of. . .      269 

Wolcott,  N.  Y.,  elevations  at  and  near 417 

Wolf  Creek,  N.  Y. ,  elevation  on 883 

Wolf  Creek,  Ohio,  elevation  on 466 

Wolf  Lodge,  Idaho,  elevations  at  and  near  .      522 
Wolf  Mountain  triangulation  station,  Wyo., 

dcscriptlonof 283 

Wolf  Pond,  N.  Y. ,  elevation  at 400 

Wolf  Ridge,  Texas,  elevation  at 484 

Wolff,J.E.,workof 69 

Wood,  G.M.,  work  of 161 

Wood,  Hargraves,  work  of 447 

Wood  Hill,  Pa.,  elevations  at  and  near 423 

Woodbine,  Pa. ,  geographic  position  of 252 

Woodbine,  W.  Va.,  elevations  at  and  near . .     454 

Woodbury,  L.  C,  work  of 141 

Woodbury,  N.  Y.,  elevations  at  and  near 405 

Woodensbuig,  Md. ,  geographic  position  of . .      254 
WoodhuU  triangulation  station,  N.  Y.,  de- 
scription of 235 

Woodlawn,  Ark. ,  elevation  at 478 

Woodruff  Creek ,  Cal. ,  elevation  on 540 

Woods  Camp,  N.  Y.,  elevations  at  and  near. .      396 

Woodside,  Cal. ,  elevations  near 541 

Woods  Lake.N.Y., elevations  at  and  near.  391,392 
Woods  Run,  Pa.,  elevations  at  and  near  —      429 

Woodworth,  J.  B.,  work  of 68 

Woody ard  triangulation  station,  Wash.,  de- 
scription of 373 

Worthington,  C.  E.,  work  of 307 

Wragg  Canyon,  Cal.,  elevations  at  and  near     544 
Wray,D.C.,workof 468,471,477 
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Wurzbach    triangulation    station,    Texa.«. 

description  of 335 

Wyoming,  description  of  triangulation  sta- 
tions in 280-306 

elevations  in 502-514, 515-517 

geologic  work  in 75-76, 80 

hydrographic  work  in 100 

paleontologic  work  in 90-91 

publications  on  co^l  and  oil  fields  in . . .       30 
publications  on  gold,  silver,  and  aaoci- 

ated  metals  in 27 

publications  on  water  resources  of 32 

topographic  work  in 115, 117, 133 

work  on  forest  reserves  in 13-14, 15, 16  - 

Y. 

Yakima    Indian    Reservation,  survey    of 

boundary  of 151-152 

Yakima  River,  Wash. ,  elevations  on 570 

Yakima  triangulation  station,  Wash.,  de- 
scription of 361 

Yeat€8,  W.S.,aidby 98 

Yegua  Knob  triangulation  station,  Texas, 

description  of « 823 

Yeguas  Creek,  Cal.,  elevation  on 537 

Yellowstone  Park  Forest  Reserve,  Wyo., 

work  in' 16 

Yellowstone  National  Park,  geologic  work 

in 80 

York,  Pa. ,  geographic  posl tions  in 258, 254 

meridian  marks  at 251-252 

York  Southern  Railroad,  geographic  posi- 
tions along 252-253 

Yosemite    National    Park,   Cal..   forestry 

work  in 17 

Youghiogheny  River,  Pa.,  elevations  on. .  441,442 
Younts   triangulation   station,   Wyo.,  de- 
scription of 297 

Yountville,  Cal., elevations  at  and  near..  546.548 
Yulupa,  Cal.,  elevation  at 550 

Z. 

Zaca  Lake   Reserve.    See   Pine  Mountain 
and  Zaca  Lake  Reserve. 

Zela,  W.  Va. .  elevations  near 447, 44S 

Zinc,  publications  on  deposits  of  lead  and  .  2i« 

statistics  of  production  of 104 

Zinc  whi  te,  statistics  of  production  of Ill 

Zion,  Md.,  elevation  at 444 

Zschimmer,  E.,  reference  to 95 

Zucker  triangulation  station.  Pa.,  descrip- 
tion of 24a 
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The  statute  approve<l  March  3, 1K79.  efltabliahing  the  United  States  (>eologioHl  survey,  ron tains  the 
following  provisionB : 

"The  publications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geologi- 
cal and  economic  maps  illustrating  the  resources  and  classiflcation  of  the  lands,  and  reports  upon 
general  and  economic  geology  and  paleontology.  The  annual  repoi;t  of  operations  of  the  Geological 
Survey  shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and 
reports  of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessarj'  by  the  Director, 
but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific 
exchanges  and  for  sale  at  the  price  of  publication;  and  all  literar>'  and  cartographic  materials 
received  in  exchange  shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the 
organization ;  and  the  money  resulting  from  the  sale  of  such  publications  shall  be  covered  Into  the 
Treasury  of  the  United  States." 

Except  in  thoee  cases  in  which  an  extra  number  of  any  special  memoir  or  report  has  been  supplied 
to  the  Survey  by  resolution  of  Congress,  or  has  been  ordered  by  the  8ecretar\'  of  the  Interior,  this 
office  has  no  copies  for  gratuitous  distribution. 

ANNUAL  REPORTS. 

I.  First  Annual  Report  of  the  United  SUtes  Geological  Survey,  by  Clarence  King.  1880.  mo.  79  pp. 
1  map.— A  preliminary  report  describing  plan  of  organization  and  publications. 

II.  Second  Annual  Report  of  the  United  States  Geological  Survey.  1880-'81,  by  .J.  W.  Powell.  1882. 
fP.    Iv,  588  pp.    02  pi.    Imap. 

III.  Third  Annual  Report  of  the  United  States  Geological  Survey.  1881-'82,  by  J.  \V.  Powell.  188:). 
8P.    xviii,  664  pp.    67  pi.  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-'88,  by  J.  W.  Powell.  1884. 
8°.    xxxii,  47S  pp.    86  pi.  and  maps. 

V.  Fifth  Annual  Report  of  the  United  States  Geological  Survey,  188»-'84,  by  J.  W.  Powell.  ISN-i. 
8P.    xxxvi,  469  pp.    58  pi.  and  maps. 

VI.  Sixth  Annual  Report  of  the  United  States  Geological  Sur\'ey.  1884-'85,  by  J.  \V.  Powell.  1885. 
8^.    xxix,  570  pp.    65  pi.  and  maps. 

VII.  Seventh  Annual  Report  of  the  United  States  Geological  Survey,  188.V86,  by  J.  \V.  Powell.  1888. 
8°.    XX,  666  pp.    71  pi.  and  maps. 

VIII.  Eighth  Annual  Report  of  the  United  States  Geological  Survey,  1886-'87,  by  J.  W.  Powell.  1889. 
8^.    2  pt.    xix,  474,  xii  pp.,  58  pi.  and  maps;  1  p.  1.,  475-1063  pp.,  &1-76  pi.  and  mapH. 

IX.  Ninth  Annual  Report  of  the  United  States  Geological  Survey.  1887-'88,  by  J.  W.  Powell.  1889. 
9P,    xiii,  717  pp.    88  pi.  and  maps. 

X.  Tenth  Annual  Report  of  the  United  States  Geological  Survey,  1888-'89,  by  J.  W.  Powell.  1890. 
8°.    2  pt.    XV,  774  pp.,  98  pi.  and  maps;  vlii,  128  pp. 

XI.  Eleventh  Annual  Report  of  the  United  States  Geological  Survey,  1889-'90,  by  J.  W.  Powell.  1891. 
8^.    2  pt.    XV,  757  pp.,  66  pi.  and  maps;  ix,  351  pp.,  80  pi. 

XII.  Twelfth  Annual  Report  of  the  United  States  Geological  Survey,  1890-91.  by  J.  W.  Powell.  1891. 
8°.    2  pt.    xiii,  675  pp.,  53  pi.  and  maps;  xviii,  576  pp..  146  pi.  and  ma^. 

XIII.  Thirteenth  Annual  Report  of  the  United  States  Geological  Survey,  1891-92,  by  J.  W.  Powell. 
1893.    8°.    3  pt.    vii,  240  pp..  2  maps;  x,  872  pp.,  105  pi.  and  maps;  xi,  486  pp.,  77  pi.  and  maps. 

XIV.  Fourteenth  Annual  Report  of  the  United  States  Geological  Survey,  1892-'93,  by  J.  W.  Powell. 
1893.    HP.    2  pt.    vi,  821  pp.,  1  pi.;  xx.  597  pp.,  74  pi. 

XV.  Fifteenth  Annual  Report  of  the  United  States  Geological  .Sur\cy,  189;i-'94.  by  J.  W.  Powell. 
1895.    8°.    xiv,  755  pp.    48  pi. 

XVI.  Sixteenth  Annual  Report  of  the  United  States  Geological  Survey,  1894-*«J5,Charle«  I).  WalcoU, 
Director.  1896.  (Part  I,  1896.)  9P.  4  pt.  xxil,  910  pp.,  117  pi.  and  map»;  xix,  598  pp..  43  pi.  and 
maps;  xv,  646  pp.,  23  pi.;  xix,  735  pp.,  6  pi. 
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XVII.  Seventeenth  Annual  Report  of  the  United  States  (ieolugieal  Survey,  1896-'96.  Charles  D. 
Wak'ott,  Director.  1996.  S°.  3  pt.  in  4  vol.  xxii,1076  pp., 67  pi. and  maps;  xxv,864  pp.,  US  pi. and 
maps;  xxili,  542  pp.,  8  pi.  and  maps;  Hi,  543-1068  pp.,  ^13  pi. 

XVIII.  Eighteenth  Annual  Report  of  the  United  States  Geological  Survey.  1896-*97,  Charles  D. 
Walcott,  Director.  1897.  (Parts  II  and  III,  1898. )  8°.  5  pt.  in  6  vol.  440  pp.,  4  pi.  and  maps;  v,  653pp.. 
105  pi.  and  maps;  v,  861  pp.,  118  pi.  and  maps;  x,  756  pp.,  102  pi.  and  maps;  xil,  642  pp.,  1  pi.;  643-1400  pp. 

XIX.  Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  1897-98,  Charles  D.  Wal- 
cott, Director.  1898.  ( Parts  II,  III,  and  V,  1899. )  8P.  6  pt.  in  7  vol.  422  pp.,  2  maps;  v,  958  pp. ,  1T2  pi. 
and  maps;  v,  785  pp.,  99  pi.  and  maps;  viii,  814  pp.,  118  pi. and  maps;  xvii,400  pp.,  110  pi. and  maps; 
viii,651  pp.,  11  pi.;  vili,  706  pp. 

XX.  Twentieth  Annual  Report  of  the  United  States  Geological  Survey,  1898-'99, Charles  D.  Walcott, 
Director.  1899.  (Parts  II, III, IV,  V, and  VII,  1900.)  8°  7  pt.ln  8  vol.  651  pp.,  2  maps;  v,»53  pp., 
193  pi.  and  maps;  v, 595  pp.. 78  pi. and  maps:  vii, 660  pp., 75  pi. and  maps;  xix, 496  pp.,  159  pi. and  maps; 
viii, 616  pp.;  xi,8(M  pp.,1  pi.;  v,d09  pp..38  pi.  and  majis. 

XXI.  Twenty-first  Annual  Report  of  the  United  States  (geological  Survey.  1899-1900.  Charles  D. 
Walcott,  Director.    1900.    8°.    7  pt.  in  8  vol. 

MONOGRAPHS. 

I.  Lake  Bonneville,  by  Grove  Karl  Gilbert.    1890.    A°.    xx,  438  pp.    51  pi.    1  map.    Price  91.50. 

II.  Tertiary  History  of  the  Grand  Caflon  District,  with  Atlas,  by  Clarence  £.  Dutton,  Capt.,  U.S.A. 
1882.    4°.    xiv,  264  pp.    42  pi.  and  atlas  of  24  sheets  folio.    Price  $10.00. 

III.  Geology  of  the  Comstock  Lode  and  the  Washoe  District,  with  Atlas,  by  George  F.  Becker.  1882. 
4°.    XV,  422  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price  $11.00. 

IV.  Comstock  Mining  and  Miners,  by  Eliot  Lord.    1883.    4°.    xiv.  451  pp.    8  pi.    Price  $1.50. 

V.  The  Copper-Bearing  Rocks  of  Lake  Superior,  by  Roland  Duer  Irving.  1883.  4^.  xvi,  464  pp. 
15 1.    29  pi.  and  maps.    Price  $1.85. 

VI.  Contributions  to  the  Knowledge  of  the  Older  Mesosoic  Flora  of  Virginia,  by  William  Morris 
Fontaine.    1883.    4°.    xi,  144  pp.    54 1.    54  pi.    Price  $l.OS. 

VII.  Silver-Lead  Deposits  of  Eureka,  Nevada,  by  Joseph  Stoo'  Curtis.  1884.  4^.  xiii,  200  pp.  16 
pi.    Price  $1.20. 

VIII.  Paleontology  of  the  Eureka  District,  by  Charles  Doolittle  Walcott.  1884.  4°.  xiii.  298  pp. 
24  1.    24  pi.    Price  $1.10. 

IX.  Brachiopoda  and  LamelUbranchiata  of  the  Raritan  Clays  and  Greensand  Marls  of  New  Jersey, 
by  Robert  P.  Whitfield.    1885.    4°.    xx,  838  pp.    85  pi.    1  map.    Price  $1.15. 

X.  Dinocerata.  A  Monograph  of  an  Extinct  Order  of  Gigantic  Mammals,  by  Othniel  Charles  Marsh. 
18X6.    4°.    X  viii,  243  pp.    561.    56  pi.    Price  $2.70. 

XI.  Geological  History  of  Lake  Lahontan,  a  Quaternary  Lake  of  Northwestern  Nevada,  by  Israel 
Cook  Russell.    1885.    4°.    xiv,  288  pp.    46  pi.  and  maps.    Price  $1.75. 

XII.  Geology  and  Mining  Industry  of  Leadville,  Colorado,  with  Atlas,  by  Samuel  Franklin  Emmons. 
1886.    4°.    xxix,  770  pp.    45  pi.  and  atlas  of  35  sheets  folio.    Price  $8.40. 

XIII.  Geology  of  the  Quicksilver  Deposits  of  the  Pacific  Slope,  with  Atlas,  by  George  F.  Becker. 
1888.    4°.    xix,  486  pp.    7  pi.  and  atlas  of  14  sheets  folio.    Price  $2.00. 

XIV.  Fossil  Fishes  and  Fossil  Plants  of  the  Triasslc  Rocks  of  New  Jersey  and  the  Connecticut  Val- 
ley, by  John  S.Newberry.    1888.    4°.    xiv,  152  pp.    26  pi.    Price  $1.00. 
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79.  A  Late  Volcanic  Eraption  in  Northern  California  and  its  Peculiar  Lava,  by  J.  S.  Diller.  1891. 
8°.    33  pp.    17  pi.    Price  10  cents. 

80.  Correlation  Papers— Devonian  and  Carboniferous,  by  Henry  Shaler  Williams.  1891.  89.  279  pp. 
Price  20  cents. 

81.  Correlation  Papers—Cambrian,  by  Charles  Doollttle  Walcott.  1891.  89.  447  pp.  8  pi.  Price 
25  cents. 

82.  Correlation  Papers— Cretaceous,  by  Charles  A.  White.  1891.  S°.  273  pp.  3  pi.  Price  20  cents. 
88.  Correlation  Prpcrs—Bocene,  by  William  Bullock  Clark.  1891.  8°.  173  pp.  2  pi.  Price  15  cents. 
84.  Correlation  Pa,:ti  a— Neocene,  by  W.  H.  Dall  and  G.  D.  Harris.    1892.    89.    349  pp.    3  pi.    Price 

25  cents. 


VI  ADVERTISEMENT. 

85.  Correlation  Papers— The  Newark  System,  by  Israel  Cook  Rassell.     1892.    8°.     344  pp.     13  pi. 
Price  25  cents. 

86.  Correlation  Papers— Archean  and  Aluronklan,  by  C.  R.  Van  Hise.     1892.     8°.    549  pp.    12  pi. 
Price  25  centa. 

87.  A  Synopsis  of  American  Fossil  Brachiopoda,  including  Bibliography  and  Synonymy,  by  Charles 
Schuchert.    1897.    8°.    464  pp.    Price  25  cents. 

88.  The  Cretaceous  Foraminifera  of  New  Jersey,  by  Rufus  Mather  Bagg,  jr.    1898.    8^.    89  pp.    6 pi. 
I*rice  10  cents. 

89.  Some  Lava  Flows  of  the  Western  Slope  of  the  Sierra  Nevada.  California,  by  F.  Leslie  Ransome. 
1898.    89.    74  pp.    11  pi.    Price  15  cents. 

90.  A  Report  of  Work  done  in  the  Division  of  Chemlstr}'  and  Physics,  mainly  during  the  Fiscal 
Year  1890-'91.    F.  W.  Clarke,  Chief  Chemist.    1892.    8°.    77  pp.    Price  10  cents. 

91.  Record  of  North  American  Geology  for  1890,  by  Nelson  Horatio  Darton.    1891.    8°.    88  pp.    Price 
10  cents. 

92.  The  Compressibility  of  Liquids,  by  Carl  Bams.    1892.    8°.    96  pp.    29  pi.    Price  10  cents. 

98.  Some  Insects  of  Special  Interest  from  Florissant,  Colorado,  and  Other  Points  in  the  Tertlaries 
of  Colorado  and  Utah,  by  Samuel  Hubbard  Scudder.    1892.    8P.    85  pp.    3  pi.    Price  5  cents. 

94.  The  Mechanism  of  Solid  Viscosity,  by  Carl  Barus.    1892.    EP.    138  pp.    Price  15  cents. 

95.  Earthquakes  in  California  in  1890  and  1891,  by  Edward  Singleton  Holden.    1892.    8°.    31  pp. 
Price  5  cents. 

96.  The  Volume  Thermodynamics  of  Liquids,  by  Carl  Barus.    1892.    8°.    100  pp.    Price  10  cents. 

97.  The  Mesozoic  Echinodermata  of  the  United  States,  by  William  Bullock  Clark.    1898.    SP.    207 
pp.    50  pi.    Price  20  cents. 

98.  Flora  of  the  Outlying  Carboniferous  Basins  of  Southwestern  Missouri,  by  David  White.    1893. 
8°.    139  pp.    5  pi.    Price  15  cents. 

99.  Record  of  North  American  Geology  for  1891,  by  NeLnon  Horatio  Darton.    1892.    8*>.    73  pp. 
Price  10  cents. 

100.  Bibliography  and  Index  of  the  Publications  of  the  IT.  S.  Geological  Survey.  1879-1892,  by  Philip 
Creveling  Warman.    1893.    8°.    495  pp.    Price  25  cents. 

101.  Insect  Fauna  of  the  Rhode  I.sland  Coal  Field,  by  Samuel  Hubbard  Scudder.    1893.    8^.    27  pp. 
2  pi.    Price  5  cents. 

102.  A  Catalogue  and  Bibliography  of  North  American  Mesozoic  Invertebrata,  by  Cornelius  Breck- 
inridge Boyle.    1898.    8*'.    315  pp.    Price  25  cents. 

103.  High  Temperature  Work  in  Igneous  Fusion  and  Ebullition,  chiefly  in  Relation  to  Pressure,  by 
Carl  Barus.    1893.    8°.    57  pp.    9  pi.    Price  10  cents, 

104.  Glaclation  of  the  Yellowstone  Valley  north  of  the  Park,  by  Walter  Harvey  Weed.    1893.    8°. 
41  pp.    4  pi.    Price  5  cents. 

105.  The  Laramie  and  the  Overlying  Livingston  Formation  in  Montana,  by  Walter  Harvey  Weed, 
with  Report  on  Flora,  by  Frank  Hall  Knowlton.    1893.    8°.    68  pp.    6  pi.    Price  10  cents. 

106.  The  Colorado  Formation  and  its  Invertebrate  Fauna,  by  T.  W.  Stanton.    1893.    S^'.    288  pp. 
46  pi.    Price  20  cents. 

107.  The  Trap  Dikes  of  the  Lake  Champlain  Region,  by  James  Furman  Kemp  and  Vernon  Free- 
man Marsters.    1898.    8°.    62  pp.    4  pi.    Price  10  cents. 

108.  A  Geological  Reconnoissance  in  Central  Washington,  by  Israel  Cook  Russell.   1893.   8^.   108  pp. 
12  pi.    Price  15  cents. 

109.  The  Eruptive  and  Sedimentary'  Rocks  on  Pigeon  Point,  Minnesota,  and  their  Contract  Phenom- 
ena, by  William  Shirley  Bayley.    1893.    8°.    121  pp.    16  pi.    Price  15  cents. 

110.  The  Paleozoic  Section  in  the  Vicinity  of  Three  Fotks,  Montana,  by  Albert  Charles  Peale.    1893. 
8°.    56  pp.    6  pi.    Price  10  cents. 

111.  Geology  of  the  Big  Stone  Gap  Coal  Field  of  Virginia  and  Kentucky,  by  Marius  R.  Campbell. 
1893.    8*^.    106  pp.    6  pi.    Price  15  cents. 

112.  Earthquakes  in  California  in  1892,  by  Charles  D.  Perrlne.    1898.    8^'.    57  pp.    Price  10  cents. 

113.  A  Report  of  Work  done  in  the  Division  of  Chemistry  during  the  Fiscal  Years  1891-92  and 
1892-'93.    F.  W.  Clarke,  Chief  Chemist.    1898.    S<>.    115  pp.    Price  15  cents. 

114.  Earthquakes  in  Calilomia  in  1893,  by  Charles  D.  Perrlne.    1894.    8^'.    23  pp.    Price  5  cents. 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett    1894.    8°.    31  pp.    Price  5  cents. 

116.  A  Geographic  Dictionary  of  Massachusetts,  by  Henry  Gannett.    1894.    8^.    126  pp.    Price  15 
cents. 

117.  A  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1894.    8°.    67  pp.    Price  10  cents. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Gannett.    1894.    8°.    131  pp.    Price  15  cents. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  George  Homans  Eldridge.    1894.    8°. 
72  pp.    4  pi.    Price  10  cents. 

120.  The  Devonian  System  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prosser.    1895. 
8°.    81pp.    2  pi.    Price  10  cents. 

121.  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.    1894.    SP.    251  pp. 
Price  20  cents. 
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122.  Results  of  Primary  Triangulation,  by  Henry  Gannett.  1894.  SP.  412  pp.  17  pi.  Price  25 
cents. 

128.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.  1895.  S9.  183  pp.  1  pi.  I^ricc  15 
cents. 

124.  Revision  of  North  American  Foasil  Cockroaches,  by  Samuel  Hubbard  Scudder.  1895.  8^.  176 
pp.    12  pi.    Price  15  cents. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wigglesworth  Clarke.  1895.  S<^.  109  pp.  Price  15 
cents. 

126.  A  Mineralogical  Lexicon  of  Franklin,  Hampshire,  and  Hampden  Counties,  Massachusetts,  by 
Benjamin  Kendall  Emerson.    1895.    8°.    180  pp.    1  pi.    Price  15  cents. 

127.  Catalogue  and  Index  of  Contributions  to  North  American  Geology,  1732-1891,  by  Nelson 
Horatio  Darton.    1896.    8°.    1045  pp.    Price  60  cents. 

128.  The  Bear  River  Formation  and  its  Characteristic  Fauna,  by  Charles  A.  White.  1895.  8°.  108 
pp.    11  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.    1895.    89.    25  pp.    Price  5  cents. 

130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Frc<l  Boughton  Weeks.    1896.    8°.    210  pp.    Price  20  cents.. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1898  and  1894,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8°.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.  1896.  8°.  31  pp. 
Price  5  cents.  . 

188.  Contributions  to  the  Cretaceous  Paleontology  of  the  Pacific  Coast:  The  Fauna  of  the  KnoxviUe 
Beds,  by  T.  W.  Stanton.    1895.    8°.    132  pp.    20  pi.    Price  15  cents. 

134.  The  Cambrian  Rocks  of  Pennsylvania,  by  Charles  Doolittle  Walcott.  1896.  8*'.  43  pp.  15  pi. 
Price  5  cents. 

135.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1894,  by  F.  B.  Weeks.    1896.    89.    141  pp.    Price  15  cents. 

136.  Volcanic  Rocks  of  South  Mountain,  Pennsylvania,  by  Florence  Bascom.  1896.  B°.  124  pp.  28 
pi.    Price  15  cents. 

137.  The  Geology  of  the  Fort  Riley  Military  Reservation  and  Vicinity,  Kansas,  by  Robert  Hay. 
1896.    8°.    35  pp.    8  pi.    Price  5  cents. 

138.  Artesian-Well  Prospects  in  the  Atlantic  Coastal  Plain  Region,  by  N.  H.  Darton.  1896.  8P.  228 
pp.    19  pi.    Price  20  cents. 

139.  Geology  of  the  Castle  Mountain  Mining  District,  Montana,  by  W.  H.  Weed  and  L.  V.  Pirsson. 
1S96.    8°.    164  pp.    17  pi.    Price  15  cents. 

140.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Year  1895,  by  Frederick 
Haynes  Newell,  Hydrographer  in  Cliarge.    1896.    8°.    356  pp.    Price  25 cents. 

141.  The  Eocene  Deposits  of  the  Middle  Atlantic  Slope  in  Delaware,  Maryland,  and  Virginia,  by 
William  Bullock  Clark.    1896.    8^^.    167  pp.    40  pi.    Price  15  cents. 

142.  A  Brief  Contribution  to  the  Geology  and  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
land  Vaughan.    1896.    8P.    65  pp.    4  pi.    Price  10  cents. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arts,  by  John  C.  Branner.  1896.  8P.  114  pp.  Price 
15  cents. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Edwani  Todd. 
1896.    8°.    71  pp.    21  pi.    Price  10  cents. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.  1896.  89.  149  pp.  2  pi.  Price  15  cento. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1895,  by  F.  B.  Weeks.    1896.    8°.    130  pp.    Price  15  cents. 

147.  Earthquakes  in  California  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  In  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.    1896.    8°.    23  pp.    Price  5  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880  to  1896,  by  F.W.Clarke  and  W.F.Hillebrand.   1897.   8^.   306  pp.  Price  20  cenU*;. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1896,  by  Fred  Boughton  Weeks.    1897<.    8^.    152  pp.    Price  15  cents. 

150.  The  Educational  Series  of  Rock  Specimens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  Diller.    1898.    8^.    400  pp.    47  pi.    Price  25  cents. 

151.  The  Lower  Cretaceous  Grj'phseas  of  the  Texas  Region,  by  R.T.  Hill  and  T.  Wayland  Vaughan. 
1898.    8°.    139  pp.    35  pi.    Price  15  cents. 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Plants  of  North  America,  by  F.  H.  Knowlton. 
1898.    89.    247  pp.     Price  20  cents. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  Invertebrates,  by  Stuart  Weller.  1898. 
89.    653  pp.    Price  85  cents. 

154.  A  Gazetteer  of  Kansas,  by  Henry  Gannett.    1896.    89.    246  pp.    6  pi.    Price  20  cents. 

155.  Earthquakes  in  California  in  1896  and  1897,  by  Charles  D.  Perrine,  Assifitant  Astronomer  in 
Charge  of  Earthquake  Observations  at  the  Lick  Observatory.    1898.    8^.    47  pp.    Price  5  cents. 

156.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1897,  by  Fred  Boughton  Weeks.    1898.    8°.    130  pp.    Price  15  cents. 
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157.  The  Giieiases.  Gabbro-Schisto,  and  Asitociated  Rocks  of  Southwestern  Mlnneaota,  by  Christopher 
Webber  Hall.    18W.    8P.    160  pp.    27  pi.    Price  46  cento. 

158.  The  Moraines  of  Southeastern  South  Dakota  and  their  Attendant  Deposits,  by  James  Edward 
Todd.    1899.    SP.    171pp.    27  pi.    Price  25  cents. 

159.  The  Geology  of  Eastern  Berkshire  County,  Massachusetts,  by  B.  K.  Emerson.  1899.  S°.  139 
pp.    9  pi.    Price  20  cents. 

160.  A  Dictionary  of  Altitudes  in  the  United  States  (Third  Edition),  compiled  by  Henry  Gannett 
1899.    SP.    775  pp.    Price  40  cents. 

161.  Earthquakes  in  California  in  1896,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Chafige  of 
Earthquake  Observations  at  the  Lick  Observatory.    1899.    8°.    81  pp.    1  pi.    Price  5  cents. 

162.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1898,  by  Fred  Boughton  Weeks.    1899.    8°.    163  pp.    Price  15  cents. 

163.  Flora  of  the  Montana  Formation,  by  Frank  Hall  Knowlton.  1900.  8P.  118  pp.  19  pi.  Price 
15  cents 

164.  Reconnaissance  in  the  Rio  Grande  Coal  Fields  of  Texas,  by  Thomas  Wayland  Vaughan,  includ- 
ing a  Report  on  Igneous  Rcx'ks  from  the  San  Carlos  Coal  Field,  by  E.  C.  E.  Lord.  1900.  SP.  100  pp. 
11  pi.  and  maps.    Price  20  cents. 

I(i5.  Contributions  to  the  Geohjgy  of  Maine,  by  Henry  S.  Williams  and  Herbert  E.  Gregory.  1900. 
8*^.    212  pp.    14  pi.    Price  25  cents. 

166.  A  Gazetteer  of  Utah,  by  Henry  Gannett.    1900.    8P.    43  pp.    1  map.    Price  15  cents. 

167.  Contributions  to  Chemistry  and  Mineralogy  from  the  Laboratory  of  the  United  States  Geolog- 
ical Survey;  Frank  W.  Clarke,  Chief  Chemist.    1900.    8°.    166  pp.    Price  15  cents. 

168.  Analyses  of  Rocks,  Laboratory  of  the  United  States  Geological  Survey,  1880  to  1899,  tabulated 
by  F.  W.  Clarke,  Chief  Chemist.    1900.    8°.    808  pp.    Price  20  cents. 

169.  Altitudes  in  Alaska,  by  Henry  Gannett    1900.    8°.    18  pp.    P»rioe  5  cents. 

170.  Survey  of  the  Boundary  Line  between  Idaho  and  Montana  from  the  Tntemational  Boundary 
to  the  Crest  of  the  Bitterroot  Mountains,  by  Richard  UrquhartGoode.  1900.  8°.  67  pp.  14  pi.  Price 
15  cents. 

171.  Boundaries  of  the  United  States  and  of  the  Several  States  and  Territories,  with  an  Outline  of 
the  History  of  all  Important  Changes  of  Territory  (Second  Edition),  by  Henr>'  Gannett  1900.  8°. 
142  pp.    53  pi.    Price  30  cents. 

172.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Year  1899.  by  Fred  Boughton  Weeks.    1900.    8°.    141  pp.    Price  15  cents. 

173.  Synopsis  of  American  Fossil  Bryozoa.  including  Bibliogcaphy  and  Synonymy,  by  John  M. 
Nickles  and  Ray  S.  Bassler.    1900.    8P.    663  pp.    Price  40  cents. 

174.  Survey  of  the  Northwesteni  Boundary-  of  the  United  States,  1857-1861,  by  Marcus  Baker.  1900. 
8^^.    78  pp.    Ipl.    Price  10  cents. 

175.  Triangulation  and  Spirit  lA'veling  in  Indian  Territory,  by  C.  H.  Fitch.  1900.  8°.  141  pp.  1  pi. 
Price  10  cents. 

176.  Some  Principles  and  Meiho«ls  tif  RiK'k  Analysis,  by  W.  F.  Hiliebrand.  1900.  8°.  114  pp. 
Price  15  cents. 

In  preparation: 
— .  Bibliography  and  Catalogue  of  tlie  Fossil  Vertebrata  of  North  America,  by  Oliver  Perry  Hay. 

WATER-SUPPLY  AND  IRRIGATION  PAPERS. 

By  act  of  CongrcM  approveVl  June  11, 1896,  the  following  provision  was  made : 
*'  Provided,  That  hereafter  the  reports  of  the  Geological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  octavo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of 
Representatives.  f<»r  distribution," 
I'Uder  this  law  the  following  papers  have  been  published: 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.Wilson.    1896.    8°.    57  pp.    9  pi. 

2.  Irrigation  near  Phcenix,  Arizona,  by  Arthur  P.  Davis.    1897.    ^.    97  pp.    31  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.    1897.    9P.    100  pp.    4  pi. 

4.  A  Reconnoissance  in  Southeastern  Washington,  by  Israel  Cook  Russell.    1897.    8^.    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Ellas  Branson  Cowglll.    1897.    8°.    39  pp.    12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmuth  Ha  worth.    1897.    8°.    65  pp.    12  pi. 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Fortier.    1897.    8°.    50  pp.    3  pi. 
ft.  Windmills  for  Irrigation,  by  E.  C.  Murphy.    1807.    8o.    49  pp.    8  pi. 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1897.    8°.    90  pp.    21  pi. 

10.  Irrigation  In  Mesilla  Valley,  New  Mexico,  by  F.  C.  Barker.    1898.    8°.    51  pp.    11  pi. 

11.  River  Heights  for  1896,  by  Arthur  P.  Davis.    1897.    8<^.    100  pp. 

12.  Underground  Waters  of  Southeastern  Nebraska,  by  N.  H.  Darton.    1898.    8**.    66  pp.    21  pi. 

13.  Irrigation  Systems  in  Texas,  by  William  Ferguson  Hutson.    1898.    8°.    67  pp.    10  pi. 
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14.  New  Teste  of  Pumpfl  and  Water-Lifts  tised  In  Irrigation,  by  O.  P.  Hood.    1896.    8^.    91  pp.     1  pi. 

15.  Operations  at  River  Stations,  1897,  Part  I.    1896.    8^.    100  pp. 

16.  Operations  at  River  Stations,  1897,  Part  II.    1896.    8°.    101-200  pp. 

17.  Irrigation  near  Bakersfleld,  California,  by  G.E.Grunsky.    1898.    8P.    96  pp.    16  pi. 

18.  Irrigation  near  Fresno,  California,  by  C.  E.  Gransky.    1896.    SP.    94  pp.    14  pi. 

19.  Irrigation  near  Merced,  California,  by  C.  E.  Oninsky.    1899.    8°     59  pp.    11  pi. 

20.  Experiments  with  Windmills,  by  T.  O.  Perry.    1899.    8°.    97  pp.    12  pi. 

21.  Wells  of  Northern  Indiana,  by  Frank  Leverett.    1899.    8°.    82  pp.    2  pi. 

22.  Sewage  Irrigation,  Part  II,  by  George  W.  Rafter.    1899.    8°.    100  pp.    7  pi. 

23.  Water-right  Problems  of  the  Bighorn  Mountains,  by  Elwood  Mead.    1899.    8*».    62  pp.    7  pi. 

24.  Water  Resources  of  the  State  of  New  York,  Part  I,  by  G.  W.  Rafter.    1899.    SP.    99  pp.    18  pi. 
26.  Water  Resources  of  the  SUte  of  New  York,  Part  II.  by  G.  W.  Rafter.    1899.    8°.    101-200  pp.    12  pi. 

26.  Wells  of  Southern  Indiana  (Continuation  of  No.  21),  by  Frank  Leverett.    1899.    S^.    64  pp. 

27.  Operations  at  River  Stations  for  1898,  Part  I.    1899.    8P.    100  pp. 

28.  Operations  at  River  Stations  for  1896,  Part  II.    1899.    8P.    101-200  pp. 

29.  W*ell8  and  Windmills  in  Nebrafrka,  by  Erwln  H.  Barbour.    1899.    8°.    85  pp.    27  pi. 

30.  Water  Resources  of  the  Lower  Peninsula  of  Michigan,  by  Alfred  C.  Lane.    1899.    8°.    97  pp.    7  pi. 

81.  Lower  Michigan  Mineral  Waters,  by  Alfred  C.  Lane.    1899.    8®.    97  pp.    4  pi. 

82.  Water  Resources  of  Puerto  Rico,  by  Herbert  M.  Wilson.    1899.    8°.    48  pp.    17  pi. 

88.  Storage  of  Water  on  Gila  River,  Arisona,  by  Joseph  B.  Lippincott  1900.  SP.  98  pp.  83  pi. 
34.  Geolog)'  and  Water  Resources  of  SE.  South  Dakota,  by  J.  E.  Todd.  1900.  8°.  34  pp.  19  pi. 
85.  Operations  at  River  Stations,  1809,  Part  I.    1900.    SP.    100  pp. 

36.  Operations  at  River  Stations,  1899,  Part  II.  1900.  SP.  101-196  pp. 
87.  Operations  at  River  Stations,  1899,  Part  III.  1900.  S°.  199-298  pp. 
38.  Operations  at  River  Stations,  1899,  Part  IV.    1900.    8^.    299-896  pp. 

89.  Operations  at  River  Stations.  1899,  Part  V.    1900.    8°     897-471  pp. 

TOPOGRAPHIC  MAP  OF  THE  UNITED  STATES. 

When,  in  1882,  the  Geological  Survey  was  directed  by  law  to  make  a  geologic  map  of  the  United 
States,  there  was  in  existence  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  topographic  map  was  therefore  Immediately  begun.  About  one-fifth  of 
the  area  of  the  country,  excluding  Alaska,  has  now  been  thos  mapped.  The  map  is  published  in 
atlas  sheetn,  each  sheet  representing  a  small  quadrangular  district,  as  explained  under  the  next  head- 
ing. The  separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but 
when  they  are  ordered  in  lots  of  100  or  more  copies,  whether  of  the  same  sheet  or  of  different  sheets, 
the  price  is  2  cents  each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  repre- 
sented. About  1,100  sheets  have  been  engraved  and  printed;  they  are  tabulated  by  States  in  the 
Sur\'ey*.s  "  List  of  Publications,"  a  pamphlet  which  may  be  had  on  application. 

The  map  sheets  represent  a  great  variety  of  topographic  features,  and  with  the  aid  of  descriptive 
text  they  can  be  used  to  illustrate  topographic  forms.  This  has  led  to  the  projection  of  an  educa- 
tional series  of  topographic  folioa,  for  use  wherever  geography  is  taught  in  high  schools,  academies, 
and  colleges.    Of  this  series  the  first  three  folios  have  been  issued,  viz: 

1.  Physiographic  types,  by  Henry  Gannett.  1898.  Folio.  Four  pages  of  descriptive  text  and  the  fol- 
lowing topographic  sheets:  Fargo  (N.  Dak.-Minn.),  a  region  in  youth;  Charleston  (W.  Va.),  a  region  in 
maturity;  Caldwell  (Kans.),  a  region  in  old  age;  Palmyra  (Va.) ,  a  rejuvenated  region;  Mount  Shasta, 
(Cal.),  a  young  volcanic  mountain;  Eagle  (Wis.),  moraines;  Sun  Prairie  (Wis.),  drumlins;  Donald- 
eonville  (La.),  river  flood  plains;  Boothbay  (Me.),  a  fiord  coast:  Atlantic  City  (N.  J.),  a  barrier-beach 
coast.    Price  25  cents. 

2.  Physiographic  types,  by  Henry  Gannett.  1900.  Folio.  Eleven  pages  of  descriptive  text  and  the 
following  topographic  sheets:  Norfolk  (Va.-N.  C.) ,  a  coast  swamp;  Marshall  (Mo.),  a  graded  river;  Lex- 
ington (Nebr.),  an  overloaded  stream;  Harrisbuig  (Pa.),  Appalachian  ridges;  Po'teau  Mountain  (Ark.- 
Ind.T.),  Ozark  ridges;  Marshall  (Ark.),  Ozark  Plateau;  West  Denver  (Colo.),  hogbacks;  Mount  Taylor 
(N.  Mex.),  volcanic  peaks,  plateaus,  and  necks;  Cucamonga  (Cal.),  alluvial  cones;  Grater  Lake  special 
(Oreg.) ,  a  crater.    Price  25  cents. 

3.  Physical  geography  of  the  Texas  region,  by  Robert  T.  Hill.  1900.  Folio.  Twelve  pages  of  text 
(including  11  cuts);  5  sheets  of  special  half-tone  illustrations;  5  topographic  sheets,  one  showing  types 
of  mountains,  three  showing  types  of  plains  and  scarps,  and  one  showing  types  of  rivers  and  canyons; 
and  a  new  map  of  Texas  and  parts  of  adjoining  territories.    Price  50  cents. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  Isnied  in  parts,  or  folios,  progressively  as  the  surveys  are  extended,  and 
is  designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  rectangular  districts 
(designated  quadrangles) ,  bounded  by  certain  meridians  and  parallels.  The  unit  of  survey  is  also  the 
unit  of  publication,  and  the  maps  and  descriptions  of  each  rectangular  district  are  issued  as  a  folio  of 
the  Geologic  Atlas. 


X  ADVERTISEMENT. 

Each  folio  contains  topographic,  geologic,  economic,  and  structural  maps,  together  with  textual 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  "library  edition"  and  a  "Aeld  edition."  In  both  the 
sheets  are  bound  between  heavy  paper  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wired  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  libraries  and  educational  institutions. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.    The  folios  ready  for  distribution  are  here  listed: 
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STATISTICAL  PAPERS. 


1883.    30.    xvli,813pp.    Price 


1885.    8°.    xiv,  1016 


1886. 


3f ineral  Resources  of  the  United  States,  1882,  by  Albert  Williams.  Jr. 
5  cents. 

Mineral  Resources  of  the  United  States,  1883  and  1884,  by  Albert  Williams,  jr. 
pp.    Price  60  cents. 

Mineral  Resources  of  the  United  States,  1885.    Division  of  Mining  Statistics  and  Technology, 
fio.    vii,  676  pp.    Price  40  cents. 

Mineral  Resources  of  the  United  States,  1886,  by  David  T.Day.   1887.   80,   viii,813pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1887,  by  David  T.  Day.   1888.    80,    vii,  832  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1888,  by  David  T.  Day.   1890.   80.    vii,  652  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1889  and  1890.  by  David  T.  Day.  1892.  8°.  viil,  671  pp. 
Price  60  cents. 

Mineral  Resources  of  the  United  States,  1891,  by  David  T.  Day.   1893.  80.    vii,  630  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1892,  by  David  T.  Day.   1898.   8°.   vii,  850  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1893,  by  David  T.Day.   1894.  8°.   viil,  810  pp.   Price  50  cents. 

On  March  2, 1895,  the  following  provision  was  included  in  an  act  of  Congress: 

"  Provided,  That  hereafter  the  report  of  the  mineral  resources  of  the  United  States  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey." 

In  compliance  with  this  l^islation  the  following  reports  have  been  published: 

Mineral  Resources  of  the  United  States,  1894,  David  T.Day,  Chief  of  Division.  1895.  80.  xv,646 
pp.,  23  pi.;  xix,  735  pp., 6  pi.    Being  Parts  III  and  IV  of  the  Sixteenth  Annual  Report 

Mineral  Resources  of  the  United  States,  1895,  David  T.  Day,  Chief  of  Division.  1896.  80.  xxiii, 
542  pp., 8  pi.  and  maps:  iii,  543-1058  pp.,  9-18  pi.  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  Report. 

Mineral  Resources  of  the  United  States,  1896,  David  T.  Day,  Chief  of  Division.    1897.    80. 
pp.,  1  pi.;  64S-1400  pp.    Being  Part  V  (In  2  vols.)  of  the  Eighteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1897,  David  T.  Day,  Chief  of  Division.    1898.    8°. 
pp.,  11  pi.;  viil,  706  pp.    Being  Part  VI  (in  2  vols.)  of  the  Nineteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1898,  by  David  T.  Day,  Chief  of  Division.    1899. 
616  pp.;  ix,  804  pp.,  1  pi.    Being  Part  VI  (in  2  vols.)  of  the  Twentieth  Annual  Report 

The  money  received  from  the  sale  of  the  Survey  publications  is  deposited  In  the  Treasur}',  and  the 
Secretary  of  the  Treasury  declines  to  receive  bank  checks;  drafts,  or  postage  stamps.  All  remittances, 
therefore,  must  be  by  money  order,  made  payable  to  the  Director  of  the  United  States  Geological 
Survey,  or  in  currency— the  exact  amount  Correspondence  relating  to  the  publications  of  the 
Survey  should  be  addressed  to— 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 

Washington,  D.  C,  October,  1900. 


xii,  642 

vlii,  651 

80.    viil, 


UBBABT  CATALOGUE  SUPS. 


[Take  this  leaf  out  and  paste  the  wparated  titles  upon  three  of  your  catalogue 
cards.  The  first  and  second  titles  need  no  addition;  over  the  third  write  that 
subject  under  which  you  would  place  the  book  in  your  library.] 

United  States.    Department  of  the  interior.    ( U.  S.  geological  survey. ) 
Twenty-first  aoQual  report  |  of  the  |  United  States  geological 
survey  |  to  the  |  secretary  of  the  interior  |  1899-1900  |  —  |  Charles 
«!  D.Walcott  I  director  |  —  |  In  seven  parts  |  —  |  Part  L— Director's 

^  report,  including  triangulation,  primary  traverse,  and  spirit  level- 

ing. [- VII. — ^The  cretaceous  formations  of  the  Black  and  Grand 
prairies,  Texas,  with   special  reference    to  artesian   waters]  | 
[Vignette]  | 

Washington  |  government  printing  office  |  1900 
8°.    7  parts  in  8  vols. 

OOMTENTb: 

Part      I.  Director's  report,  including  triangulation,  primary  traverse,  and 

spirit  leveling. 
Part    n.  General  geology,  economic  geology,  Alaska. 
Part  lU.  General  geology,  mining  districts,  Philippines. 
Part  IV.  Hydrography. 
Part    V.  Forest  reserves. 
Part  VI.  Mineral  resources  of  the  United  States,  1889.     Metallic  products, 

coal,  and  coke. 
Part  VI  (continued).  Mineral  resources  of  the  United  States,  1899.    Nonmetal- 

]lc  products,  except  coke  and  coal. 
Part  VII.  The  cretaceous  formations  of  the  Black  and  Grand  prairies,  Texas, 

with  special  reference  to  artesian  waters. 


Walcott  (Charles  DooUttle). 

Twenty-first  annual  report  |  of  the  |  United  States  geological 
survey  |  to  the  |  secretary  of  the  interior  |  1899-1900  |  —  |  Charles 
D.Walcott  I  director  |  —  |  In  seven  parts  |  —  |  Parti. — ^Director's 
report,  including  triangulation,  primary  traverse,  and  spirit  level- 
^  ing  [-VII. — ^The  cretaceous  formations  of  the  Black  and  Grand 

prairies,  Texas,  with  special   reference   to  artesian  waters]  | 
[Vignette]  | 

Washington  |  government  printing  ofilce  |  1900 

8°.    7  parts  in  8  vols. 
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Twentieth  annual  report  |  of  the  |  United  States  geological 
survey  |  to  the  |  secretary  of  the  interior  |  1899-1900  |  —  |  Charles 
D.Walcott  I  director  |  —  |  In  seven  parts  |  —  |  Parti.— Director's 
report,  including  triangulation,  primary  traverse,  and  spirit  level- 
ing [-VII. — The  cretaceous  formations  of  the  Black  and  Grand 
prairies,  Texas,  with  special  reference  to  artesian  waters]  | 
[Vignette]  | 
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